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INTRODUCTION. 


This REVIEW is based on reports for August, 1890, from reports through the “New York Herald Weather Service ;” 
2,340 regular and voluntary observers. These reports are clas- monthly weather reports from the local weather services of 
sified as follows: 168 reports from Signal Service stations; 121 Alabama, Arkansas, Colorado, Illinois, Indiana, lowa Weather 
reports from United States Army post surgeons; 5 reports of and Crop Service, Kansas, Kentucky, Louisiana, Michigan, 
rainfall observations of the United States Geological Survey | Minnesota, Mississippi, Meteorological Report of the Missouri 
in Arizona and New Mexico; 1,498 monthly reports from state State Board of Agriculture, Nebraska, Nevada, New England, 
weather service and voluntary observers; 26 reports from | New Jersey, New York, North and South Dakota, Ohio, Oregon 
Canadian stations; 151 reports through the Central Pacific Pennsylvania, South Carolina, Tennessee, and Texas, an 
Railway Company; 371 marine reports through the co-opera- | international simultaneous observations. Trustworthy news- 
tion of the Hydrographic Office, Navy Department; marine | paper extracts and special reports have also been used. 


CHARACTERISTICS OF THE WEATHER FOR AUGUST, 1890. 


An important feature of the month was the West India|than 3.00. The greatest deficiency occurred on the Georgia 
cyclone which moved from east of the Windward Islands to and east-central and extreme west Florida coasts, where it was 
northwest of Bermuda from the 27th to 31st, with winds of| more than 4.00 inches, and the deficiency exceeded 2.00 inches 
hurricane force and loss of life and shipping. at stations on the south New England coast, along the south 

In the west part of the upper lake region and the upper part Atlantic and Florida coasts, and in the lower Rio Grande, up- 
of the Mississippi Valley the month was the coldest, and at| per Mississippi, and Missouri valleys. At stations in New 
stations on the middle California coast and in the lower Rio| Hampshire and Vermont, at Statesburgh, 8. C.,in west-cen- 
Grande valley it was the warmest August on record. The tral Arkansas, east-central Colorado, and in the south and 
greatest departures below the average temperature for August west parts of the southern plateau the rainfall was the heaviest 
were noted in the upper Mississippi valley and thence north- ever reported for August. On the north Pacific coast the rain- 
ward to the British Possessions, where they exceeded 3°, and fall was about one-half greater, and in the Ohio Valley and 
the greatest departures above the average occurred at Sydney, | Tennessee, the southern plateau, and the middle Atlantic 
C. B. L., and San Francisco, Cal., where they exceeded 2°. | states it was one-fourth to one-half greater than the average; 
The highest temperature reported by a regular station of the while on the south Pacific coast about one-fifth, in the Rio 
Signal Service was 110° at Yuma, Ariz., and by a voluntary | Grande Valley about one-fourth, and at Key West, Fla., in the 
observer 120° at Volcano Springs, Cal. The lowest tempera- | northern plateau, the Missouri Valley, extreme northwest, and 
ture reported by a regular station of the Signal Service was | in the south Atlantic states two-fourths to three-fourths of the 
30° at Saint Vincent, Minn., and by a voluntary observer 24° usual amount of rainfall was reported. Light snow flurries 
at Alma, Colo., and Bonanza, Idaho. Killing frost occurred | were reported along the upper Saint Marie River, Mich., on 
on the 16th in Saint Lawrence Co., N. Y.; on the 22d at Saint | the 9th, and in Dauphin, Northampton, and Northumberland 
Vincent, Minn., and Saint Lawrence, S. Dak.; on the 23d at counties, Pennsylvania, on the 23d. 

Manton, Mich.; and on the 24th at Alpena, Mich. The frost| Destructive storms were reported in Kentucky on the 1st; 


* of the 16th in Saint Lawrence Co., N. Y., was about one month in North Carolina, Virginia, and Iowa on the 2d; in Iowa, 


earlier; that of the 22d at Saint Vincent, Minn., was about southern Minnesota, South Dakota, central and east-central 
10 days earlier; that of the 22d at Saint Lawrence, 8. Dak.,| Wisconsin, Michigan, Indiana, and New York on the 3d; in 
was about two weeks earlier; and that of the 23d at Manton, Michigau and Arizona on the 4th; in southern California and 
Mich., and of the 24th at Alpena, Mich., was about one week New Brunswick on the 5th; in Iowa on the 6th; in Minnesota 
earlier than the average date of first killing frost in the re-| and Arizona on the 7th; in Michigan, Wisconsin, and Florida 
spective localities. ‘on the 8th; in Tennessee on the 9th; over Long Island Sound, 
The rainfall was unevenly distributed over the interior and | and in New Jersey, New York, and South Dakota on the 10th; 
eastern parts of the country, and large excesses and marked | in east-central Colorado on the 14th; in Missouri on the 16th; 
deficiencies dccurred in limited and irregularly distributed and in Ohio on the 17th. On the 19th a destructive tornado 
areas. The greatest excess occurred in west-central Arkansas, | occurred at Wilkes Barre, Pa., killing sixteen persons, and de- - 
where it exceeded 8.00 inches at Fort Smith, nine years record. | stroying property to the value of about $600,000. Destruc- 
In the middle Saint Lawrence valley the excess above the tive storms occurred in central Texas on the 20th; and in 
average for August was more than 5.00 inches at Montreal, | Maryland, Pennsylvania, and New York on the 21st. A storm 
and more than 4.00 inches at Quebec, and on the south-cen-| presenting the characteristics of a tornado of limited energy 
tral coast of Nova Scotia, on the immediate Atlantic coast occurred near Hiram, Ohio, on the 2lst. Destructive storms 


from Norfolk, Va., to Atlantic City, N. J., and in the Missis- oceurred in Kentucky, Tennessee, Ohio, West Virginia, and 
sippi Valley from Vicksburg, Miss., to Cairo., Ill., it was more | western Pennsylvania on the 26th; in Michigan on the 28th; 
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and in Idaho on the 29th. Water-spouts were observed at Key | South Dakota, Iowa, northern Texas, Indian Territory, Min- 
West, Fla., on the 20th, and at Galveston, Tex., on the 30th. | nesota, and parts of the upper lake region, and the Ohio valley 

The Arkansas River fell to zero on the gauge at Fort Smith, and Tennessee was generally broken by rain in the early part 
Ark., on the 12th; this was the lowest stage of water at that | of the month. Noteworthy auroral displays were reported at 
place since 1856. The Gila River, Arizona, was high about| Saint Andrews, N. B., on the 14th; at Green Mountain, Me., 
one-third of the month, and considerable damage was caused on the 14-15th, and 18th; at Sault de Ste. Marie, Mich., on 
by flood. The drought which prevailed in Kansas, Nebraska, | the 17-18th, and 19th; and at Saint Vincent, Minn., 19-20th. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for August, ; the velocity of Highs it is often difficult to fix upon the exact 
1890, as determined from observations taken daily at 8 a. m. | starting point, as there frequently seems to be a condition 


and 8. p. m. (75th meridian time), is shown on chart II by | favorable to this formation for several days in one locality be- 
isobars. The departure of the mean pressure for August, 1890, | fore there is any definite movement. There also seems to be 
obtained from observations taken twice daily at the hours | a transference of the High from one point to another without 
named, from that determined from hourly observations, varied | a definite motion, this is especially noticeable in the plateau 
at the stations named below, as follows: regions. There will be found, at the end of this description, 

; a table which gives the principal points regarding these Highs, 

Departure. | and the following details are added : 

| I1.—On the first of the month a High of very slight magni- 
Boston, Mass was over Lake, Michigan. 1s was noted om the 
New York City .........cs0ccees New Orleans, La..........00005 —.oot | Pacific coast on July 30th, und seems to have moved or pro- 
Warbinghen Ulty Santa Pa | Stressed from the Pacific coast at a great velocity. On the 
Savannah, Ga..........0se0eeees Denver, Colo .......cseseeee00s —-oo7 | succeeding days it was partly merged in the Atlantic High, 
tite and all trace was lost on the 2d. One inch of rain fell in the 
Forticed, ** Col” between this High and another to the south in the 12 
Saint Paul, Minn ............00. San Diego, Cal..........0cc0000 —.o6 | hours ending 8 p. m. of the Ist. 


, iain salen —| IL—Was noted off the Pacific coast p. m. of the 2d. Its 
The mean pressure was highest from eastern Tenn. to the | path curved south on the 3d, through southern Indiana on the 
Atlantic coast between the 30th and 35th parallels, where it | 6th; recurving it passed off the Nova Scotia coast on the 8th. 
was above 30.10, and the mean pressure was lowest over the |The lowest temperature was 44° at Fort Assinniboine, Mont., 
southwest part of the plateau region, where it was below 29.85. | a. m. of the 3d, and the highest pressure 30.28 at Rockliffe, 
From the middle and lower Mississippi valleys eastward to | Ont., a. m. of 7th. 
the Atlantic coast and on the immediate north Pacific coast) III.—For several days previous to the 6th the pressure had 
the mean pressure was above 30.05, and in the British Posses- been rising off the north Pacific coast. The isobars and wind 
sions north of N. Dak. and Mont. the mean readings were directions a. m. of 7th show this High as an offshoot of the 
below 29.90. Pacific high just to the northwest of Oregon. This was trans- 
A comparison of the pressure chart for August with that of ferred to Montana during the next 12 hours and remained sta- 
the preceding month shows that there was an increase in mean tionary there till 8th a.m. From this point the course was 
pressure, save on the Pacific coast north of the 35th parallel, | nearly due east, passing off the Nova Scotia coast a. m. 13th. 
on the Atlantic coast from southern N. J. to N.S8., and over | There was a marked oscillation in the pressure from a. m. to 
southern Fla. The greatest increase in mean pressure occurred |p, m. during its passage, as was noted in many other cases 
from the upper lake region and the west part of the Ohio Val-|also. The following table gives the area covered by the 30.20 
ley westward over the southern and the east parts of the mid- isobar a. m. and p. m. during its progress : 


die and northern plateau regions, where it was more than .05. : 

In sections where there was a decrease in mean pressure the acre Semen ot 

changes were less than .05. Square miles. | Square miles. 
The mean pressure was generally above the normal over the Date. ebronvageiaibtind Date. ate: Ata 

entire country. In the Dakotas, Manitoba, northern Ontario, aM. aM. | P.M. 

and at stations in the middle Atlantic states and New England 

the mean pressure was normal or slightly below. The greatest) 

departures above the normal pressure occurred in the BOUth | ° 


Atlantic and east Gulf states and thence northward to the) i 


southern part of the upper lake region, and in the middle “Iv. sigtnated qusatl like ITI off he P. - aE 
plateau region, where they equalled or exceeded .05. path followed the same 
The monthly barometric ranges at the several Signal Ser- the Atlantic it had a motion to the geuthenst. a0 th 
vice stations are shown in the table of Signal Service data on nent High there had apparently moved enatun d I pone 
he last two pages of the REVIEW. ar PP y een 
t quence this moved off the coast of Connecticut on 16th. The 
HIGH PRESSURE AREAS. severe frosts in New York occurred in connection with this 
During the past month the paths of 9 Highs could be traced | High 16th a. m. 
within the United States for a period of at least 48 hours. 60f| V.—Was first noted at Edmonton, N. W.T., 15th. Its mo- 
these originated over the Pacific and the other 3 beyond the | tion was rather slow at first, reaching Saint Vincent, Minn., 
limits of the mapin N. W.T. The paths of these Highs were in two days and giving the first frost of the season at that 
markedly in high latitudes, only 1, VIII, reaching as far| point. It had a motion nearly due east and passed off the 
south as 35°, where it lost its identity. The permanent High | Nova Scotia coast 19th a. m. 
of the Sargossa Sea seems to have moved slightly west| VI.—Originated off the coast of Oregon a. m. of 17th and it 
and nerth of its position in July, and, in consequence, the mo- | was transferred from there to Montana p. m. of the same day. 
tion of these Highs tended either to the north or else they | Its motion had a slight bend to the southward, but its general 
gradually spread out and lost their identity as they approached | motion was east. It passed off the Nova Scotia coast on 21st. 
the Atlantic coast. It should be noted that in determining Rains were quite frequent near the centre. 
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VII.—Had its origin in Manitoba on 2Iist. The killing frost 
at Saint Vincent, Minn., morning of 22d, occurred in its centre ; 
and frosts were reported from lower Michigan the next morning 
also. The highest pressure of the month (30.40) occurred at 
Green Bay, Wis., a. m. of 23d. 

VIII.—On the evening of the 23d Pacific High had moved to 


the Oregon coast and an offshoot from this was transferred to | 


Wyoming during the vext 24 hours. Its intensity was very 
slight and it was entirely obliterated in Missouri a.m. of 28th. 
Quite heavy rain occurred at Denver, Colo., in its centre a. m. 
of the 26th. 

1X.—Was first noted to the north of Edmonton, N. W. T., 
a. m. of 26th. Its motion was first a little south of east, then 
east, and it had reached Lake Erie on the last day of the month. 


LOW PRESSURE AREAS OR STORMS. 


Tnere were 11 Lows having a motion for at least 2 days dur- 
ing the past month. Seven of these were first noted in N. W. 
T. The general path was to the north, exactly as in July. 
The principal characteristics are given in a table at the end 
of this description. The following notes are added: 

I.—Had an origin in Wyoming on the last day of July; its 
motion was a little north of east and was last noted on the 2d 
to the north of Lake Superior, though its effects were felt along 
the upper lakes a few days later. The heaviest rain in 12 hours, 
2.40, was at Dubuque, Iowa, a. m. of 3d. 

Il.—Was first noted in N. W. T. on 5th; its motion was 
nearly due east, and it passed off Anticosti llth. The heaviest 
rain in 12 hours was at Narragansett Pier, R. I., 2.05, 9th. 

II1.—Like the last was noted in N. W. T. on the 9th. Its 
progress was rather erratic but generally east, and it passed 
down to the mouth of the Saint Lawrence on 15th. The heav- 
iest rain in 12 hours, 1.04, was at Washington City, 15th. 

IV.—Was like the last in its origin, on the 13th, and in its 
path; it disappeared off Nova Scotia 18th; a remarkable 
rain of 3.20 in 70 minutes is reported at Colorado Springs p. 
m. of 14th. This point was more than 900 miles from the 
storm-centre, but the rain seems to have been connected with it. 

V.—This storm originated in S. Dak. on the 15th; its motion 
was due south, and all trace of it is lost on 17th. It may be 
regarded as an offshoot from IV. Rain to the amount of 2.00 
in 12 hours was reported at Fort Smith, Ark., on 17th. 

VI.—In most respects this was the most remarkable storm 
of the month. Starting in the Panhandle of Texas a. m. of 
the 18th, it had a motion of 45 miles per hour, a little east of 
north. This was the highest velocity of any storm during the 
month. As shown by the isobars it had a very slight intensity, 
the pressure scarcely falling below 30.00 during the whole 
course. It also had the lowest velocity of the wind accompany- 
ing it, with one exception. A rainfall of 1.17 in 12 hours was 
reported from Parkersburgh, W. Va., 20th. But the most 
memorable event in its course was the Wilkes Barre, Pa., tor- 
nado on the 19th. In this 16 persons lost their lives, and nearly 
$600,000 of property was destroyed. (See “ Local storms.”) 

VII.—Started in Manitoba on the 19th and moved nearly 
due east to the mouth of the Saint Lawrence on the 25th. The 
last three days of its motion the path was very erratic. The 
most widespread general rain of the month accompanied this 
storm, 1.60 in 12 hours being reported at Toledo, Ohio, on the 
21st. 

VIII.—This storm started in the N. W. T. on the 2ist. Its 
motion was nearly due east and it passed off the Nova Scotia 
coast on the 28th. The highest wind velocity of the month, but 
one, 58 miles per hour, was reported with this storm on the 24th 
at Valentine, Nebr. A rainfall of 2.54 in 12 hours was reported 
from Cincinnati, Ohio, on the 26th. 

1X.—Similar to VI, this storm originated in the Panhandle 
of Texas on the 25th. Its motion was first se. till the 27th, 
on which date the cyclone in the Gulf, notice of which is given 
later in ‘‘ North Atlantic storms,’’ united with it. After the 
27th its course was nearly due east, its last appearance being 
on the Carolina coast on the 29th. This storm undoubtedly 


united with the West India cyclone which approached the 
Atlantic coast on the 30th from the se. 

The heavy rainfall in connection with this storm was quite 
interesting. For 12 hours ending p. m. of the 25th 1.06 fell at 
Concordia, Kans., which was on the north border about 400 
miles from centre. In the next 12 hours 1.80 fell at Fort Sill, 
Ind. T., and 1.08 at Fort Elliott, Tex., in the centre, nearly. 
In the next period of 12 hours 0.52 fell at Port Eads, La., about 
300 miles to se. of centre. In the next period 1.17 fell at New 
Orleans, about 300 miles in front, 1.48 at Memphis, Tenn., 
about 450 miles to the ne., and 1.00 fell at Nashville, 600 miles 
-ne., while there was not a drop at Meridian, Miss., 250 miles 
ene.; 0.04 at Mobile, Ala., nearly e. of centre, and 0.02 at Port 
Eads, La., 200 miles ese. of centre. In the next period 1.32 
fell at Vicksburg, Miss., 100 miles in front, and 1.00 at Meri- 
dian, Miss., about 200 miles in front or e. of centre. None fell 
at Pensacola, Fla., 300 miles ese. of centre. In the next period 
1.02 fell at Mobile, Ala., 200 miles s., and 1.08 at Montgomery, 
Ala., about 200 miles e. In the next period 1.34 fell at Chat- 
tanooga, Tenn., 1.50 miles n., and 1.01 at Pensacola, Fla., the 
same distance s. Inthe next 12 hours ending a. m. of the 
29th 1.42 fell at Charlotte, N. C., about 100 miles n., while 
/none fell at Charleston, very near the centre. As the storm 
passed off the coast 3.16 fell from 8 a. m. to 3.20 p. m. on the . 
29th at Hatteras, N. C., about 200 miles to n. of centre. Dur- 
ing 29th 3.10 fell at Lumberton, N. C., 3.00 at Athens, Ga., 
2.40 at Cheraw, 8S. C., and 2.30 at Columbia, 8. C., which was 
the heaviest rain of the month at so many stations. 

X.—Originated in Manitoba on the 26th. Its course was 
slightly se. at first, then gently bending to ne. it passed off 
the Nova Scotia coast on 31st. The rainfall during its whole - 
course was insignificant, the heaviest in 12 hours, 0.63, occurring 
at Manchester, N. H., on 80th. 

The following table gives the approximate velocity of Highs 
and Lows during July and August. In this table the middle 
day of the storm instead of the first day is taken as the proper 
point in chronological order: 

July. 


Number...TL VILIVH VUIL IX L 
17 I 18 35 


Velocity... 11 13 22 29 24° 2c 14 29 42 «Ig 
August. 
Number....... IH IL 1H IL WH WIL WH IVL VL VH VIL Vi 
Velocity....... 19 21 22 23 26 8630 45 41 
VIIL VIIH VIIIL VUIH IXL XL IXH 
25 18 18 19 19 18 17 


These velocities have a maximum on July 16th, August 1st, 
and August 19th. A study has been made of storm velocities 
for the past 20 months, but it has been found impossible to 
make a satisfactory determination of the velocity. If there is 
a regular progression in our storms and Highs it should be 
possible to determine it day by day. 

The velocities of either High or Low for any day in any part 
of the country were combined together to form a mean velocity 
of progression in the upper current, or in whatever action may 
be supposed to cause these motions. The following table ex- 
hibits these mean velocities for August: 


Date July 308. m.-3jop.m. 31 Aug.1 2 3 4 5 6 7 
Velocity 63 4925 2118 353% 3237 3623 415 1312 26 31 
Date 8 9 10 11 12 13 14 15 16 17 18 19 
Velocity 30 31 1215 17 18 15 1f 7 26 2818 26 23 27 25 24 25 23 20 3619 63 38 


Date 20 21 22 23 24 25 26 27 28 29 30 31 
Velocity 43 35 4040 19 27 I1 Ir 1418 1415 14 27 21 14 2220 2219 19 18 13 19 


In this table the date has two figures under it; the first is 
the motion from 8 p. m. of previous day to 8 a. m. of this date, 
and the second the motion from 8 a. m. to 8 p. m. of this date. 
It will be seen by these figures that there is a maximum in this 
progression on July 30th and on August 19th, with secondary 
maxima on August 4th and 8th, and a very quiet period from 
August 23d-3lst. The uniformity of velocity in this table is 


quite remarkable considering the fact that it is taken from all 
parts of the country and in both Highs and Lows. 
only a single serious break and that is on the 18th. 

As noted in the July REVIEW there seems to be an increase- 


There is 


of velocity as the Low passes along the higher latitudes and 


| 
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High, so that great care is needed in measuring the velocity. 
The following table gives the approximate velocity of storms 


during the past 18 years. There has been no opportunity to. 


make a projection of the tracks or measurement of these ve- 
locities except such as a close scratiny of records would give: 


Year. | Number. Year. Number. | | 

| Miles. | Miles. 
6 | |] 6 | 28. 
4 | || | 23- 
5 22-0 || 1887 5 27- 
1B7B 25-0 || 6 | 23- 
é | 22-0 || 6 24. 
BBRO 4) | To | 24. 
TBBE 4) 28.0 
23-0 MEAD... 5-6 | 25-3 


Little significance can be placed upon the marked diminu- 
tion in 1875 nor on the increase in ’80, ’84, and ’86. It is 
probable that the mean velocity of storms during July in this 
country is about 24 miles per hour, and in August perhaps a 
very little greater. During the earlier years it was very diffi- 
cult to trace storms to the west of the Mississippi and, as it is 
probable that the velocity is a very little less in that region 
than to the east, we may consider these values as slightly in 
excess, if anything. ' 
As already noted under High III, there is a uniform oscilla- 


tion in air pressure from morning till nigbt. In order to find | 
whether this extended to the Low as well, the following table | 


was prepared showing the area in square miles within the 
isobar 30.20 and also within the isobar 29.60. A serious dif- 
ficulty exists in such measurements owing to the lack of ob- 


British N. W. T. cannot be used since the observed tempera- 
ture is used for reducing barometer readings to sea level, while 
in the United States this difficulty is overcome by using the 
mean 24-hour temperature for making the reduction, thus 
eliminating the diurnal range of temperature from 8 a. m. to 
8p. m.: 

Table showing mean area (in square miles) of isobars 30.20 and 29.60. 


| 
| 30.20. 29.60. | 30-20. 29.60, 
AM. | PM AM. | PM. | PM. | | 
| ~ 
| ° 30,000 240, 000 100,000 | $00, 000 ° ° 
| 30,000 20,000 | 20,000 | I g00,000 | 250, 000 
40,000 ° ° ° 19 700,000 150,000 ° 
4 ° © | 20,000 || 20| 5,000 ° 
° ° ° 20,000 | 2I | 100, 000 50, 000 | 20,000 
300, 000 ° ° 80,000 22 800,000 | 400,000 1,000 20, 000 
7| 120,000 2, 000 ° 20,000 23 650,000 | 400,000 ° | 40, 000 
8 20, 000 ° ° ° 24 | 600,000 10,000 10, 000 | 40, 000 
9 60, 000 25 | 10,000 ° 5, 
10 200, 000 ° 40, 000 | 
II | 300,000 10, 000 ° ° 27 | ° ° 000 | 200, 000 
12 | 400,000 ° ° ° 28 | ° ° 160,000 | 100,000 
13 | 1§0, 000 ° ° o | 29) ° o 80,000 
14 ge, 000 ° 80,000 30 | ° 150, 000 
15 | 150,000 50, 000 ° ° | 31 | 200,000 | 100,000 | 100, 000 | ° 
16 | 800,000 | 200, 000 
This table shows that there is a marked oscillation in the 
centre of a High, the pressure being very much higher in the 


a.m. than p.m. In the centre of Low there is also an oscilla- 
tion in the opposite direction, but the isobar of 29.60 is a little 
too low to show this well in August. With a few exceptions 
the pressure is lower in a Low in the p. m. than in the morning. 
This would seem to have an important bearing upon the ques- 
tion of the diurnal range of the barometer, and, when properly 
studied, may possibly assist in developing the theory of storms. 


Tabulated statement showing principal characteristics of areas of high and low pressure. 


a ne, | 3 | Maximum pressure change and maximum abnormal temperature change in twelve hours and maximum wind velocity. 
— 
g | 8 Station. | Rise. g Station. Fall. g Station. 23 
= | | | = 
High areas | @ | © | © | © | Days. Mites. Inch. ee 
44| 43! 68| 35) 37 | Father Point, Quebec..... .26 Philadelphia, Pa......... 14 | 1 | Sandusky, Ohio.......... ne. | 16 I 
2 47 | 12 47 5-5| 29 | Bismarck, N. Dak........ +32 2 | Fort Sully, 8. Dak........ 19 | Helena, Mont............. nw. 20 2 
| 6! 4@ 128 47 7-0| 19 | AnticostilIsland,G.St.L. .36 12) Bismarck, N. Dak........ a | 7 Chicago, ne, 40, 
LV | 46 124 41 72| 5&5| 22 | Saugeen, Ont............. | «5 Swift Current,N. W.T.... 2: | 11 | Block Island, R. I........ ne, 14 | 16 
15 46) 30 | Huron, S. -44 | 16| Fort Assinniboine, Mont. 27 | 15 |...... e. | 4 | 19 
VI | 37 | 126 | 45 3-5| | Chatham, N.B........... -30 Dodge City, Kans........ e | | a 
VEE | 52 105 35| 18 | Father Point, Quebec.... +34 | 22 Bismarck, N. Dak........ 25 | 21 | Grand Haven, Mich....... nw. | 30 | 22 
i2 8 3) 33 4-5| 19 | Eastport, Me............. -30 | Concordia, Kans.........., 1 25 | Fort Assinniboine, Mont. sw. 14 | 26 
5) 42 5-0| 17 | Rockliffe, Ont............ | «36 | Huron, 16 29 | Chicago, e. 12 30 
Low areas | Fall. | | Rise | 
46 104 49 go} 2.0| 23 | Huron, 8. Dak............ “34 1 | Valentine, Nebr.......... | | «| Marquette, Mich......... sw. | 48 2 
5| 62] 20 | Halifax, N. 10 Rapid City, 8. Dak .......) 24 6 | Fort Sully, 8. Dak........ nw. 56 7 
9 52. | 63 55| at | FortSully, 8. Dak........ -24 | Fort Sully, 8. Dak........ | 9| Rapid City, 8S. Dak....... sw. 56 Ir 
13 | | @ 62| 45/ 2 Fort Buford, N. Dak...... -30  14| Northfield, Vt............ 19 | Fort Sully, S. Dak........ nw. 44 ly 
| 8) & 2-0) Fort Smith, Ark.......... | ro | 16| Kansas City, Mo......... nw. 26 
VE cvescceccccss I 3 | roa 48 6 2.0| 45 | Uhatham, N. B........... +34 | 20 | Sydney, C. SS eee | 10 | 20| Eastport, Me............. se. 28 20 
VIE it | §2/ tos; 2 Montreal, Quebec........ -48 21 Fort Buford, N. Dak..... 21 | 19 | Montreal, Quebec........ 8. 4 22 
ar | 1 47| 7-0/ I Eastport, -62 27 Fort Custer, Mont ....... 20 21 | Valentine, Nebr.......... n. 6 | 24 
2 3 102 Wilmi +18 29 Ale. | 27 | Port Eads, La............ sw. | 48 27 
| St | 104 | 62); 4-5/ 1 Milwau ee, Wis +24 Cheyenne, Wyo .......... 2% «26 | sw. 32 29 


NORTH ATLANTIO STORMS FOR AUGUST, 1890 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the storms that appeared over the north At- 
lantic Ocean during August, 1890, are shown onchartI. These 
paths have been determined from international observations 
by captains of ocean steamships and sailing vessels received 
through the co-operation of the Hydrographic Office, Navy 
Department, and the “ New York Herald Weather Service.” 

Hight storms have been traced for August, 1890, the average 
namber for the corresponding month of the last 7 years being 


\9. Of the storms traced for the current month 4 were con- 
_tinuations of storms which first appeared over the North Ameri- 
can continent; one was central on the 1st north of Newfound- 
land; one moved eastward between the Grand Banks and 
Greenland, thence southeastward to about the 20th meridian, 
and thence northwestward to the British Isles; one apparently 
developed off the middle Atlantic coast; and one is given an 


| approximate north of west path north of the West Indies to a 


~ 
also there is often a long delay in the beginning of a storm or servations to the north. The observations at high stations in 
| 
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point about midway between the Bahamas and Bermuda, where 
it recurved northward and moved northeastward about mid- 
way between Bermuda and Nova Scotia. No storms traversed 
the ocean from coast to coast. With the exception of the West 
India cyclone referred to, no violent storms were reported 
for the month, and the weather was generally fine along the 
steamship tracks. 

In August of preceding years well-defined storms of destruc- 
tive violence, averaging about 2 per month, have moved west- 
ward over or near the West Indies, and thence recurved over 
the Gulf of Mexico or off the Atlantic coast states. Storms of 
great strength have also appeared over the west Gulf. Among 
notable West India and Gulf storms charted and described in 
the REview for August of preceding years were: 1879, 17th 
to 19th, storm moved from the Bahamas along the Atlantic 
coast, attended by gales of hurricane force and unusually high 
tides. 1880, 12-13th, storm in west Gulf devastated the Texas 
coast at the mouth of the Rio Grande; 18th, storm at the 
Island of Jamaica caused loss of life and immense damage to 
shipping and property ; 26th to 31st, storm moved north of the 
Bahamas and crossed north Florida 29-30th, strewing the 
Florida coast with wrecks and doing great damage to property 
and crops. 1881, 27th, storm moved north of west to the coast 
near Savannah, Ga., causing extensive destruction of property 
and loss of life. 1885, 23d to 25th, storm moved along east 
Florida and south Atlantic coasts, causing great destruction 
on the south Atlantic coast, where the damage was estimated 
at $1,500,000. 1886, two severe storms moved north of west 
over the Caribbean Sea, one recurving northward over Cuba 
and the Bahamas, and the other passing into the Gulf; 19-20th, 
a very destructive storm in the west Gulf; at Indianola, Tex., | 
not a building was left standing, and the barometer fell to 
about 28.00 (711). 1887, two energetic and destructive storms | 
moved from the vicinity of the Windward Islands, north of the 
West Indies, to the Bahamas, where they recurved north and 
northeast. 1888, 16th to 19th, storm moved from the Bahamas 
to the west Gulf coast, with violent squalls and heavy rain. 

August, 1890, opened with low pressure north of Newfound- 
land and fresh gales over the Grand Banks; high pressure 
prevailed over mid-ocean south of the 50th parallel; while 
over the eastern part of the ocean moderate to fresh gales at- 
tended a depression central north of the British Isles. On the 
4th a storm was central far to the north of Newfoundland, 
whence it moved southeastward to about N. 46°, W. 17° by 
the 9th, with pressure 29.40 (747) to 29.60 (752) and fresh 
gales, and thence passed northeastward to southern Ireland 
by the 10th. From this date until the 17th the pressure con- 
tinued low over the British Isles, and on the 15th a barometer 
reading of 29.01 (737) was reported at Leith, Scotland. On 
the 6th a storm of moderate energy was central in the lower Saint 
Lawrence valley, whence it moved to north of the Grand Banks 
by the 7th, after which it apparently advanced south of east and 
united with the depression central over mid-ocean. On the 10th 
a storm was central in the Saint Lawrence Valley, whence it 
moved to north of Newfoundland by the 11th, without evidence 
of marked energy. On the 11th a dispatch from Havana, Cuba, 
stated that there were some indications of a far cyclone east 
by south from Cuba, On the 12th a dispatch from Havana, 
Cuba, stated that a cyclone moving nw. to south Atlantic 
coast was far to the ne. of that place. On this date a storm 
of moderate energy was central in about N. 39°, W. 67°, to 
which position it had apparently advanced from the sw. On 
the 13th a slight depression was central south of Nova Scotia, 
after which it disappeared. On the 15th and 16th a storm of 
moderate strength moved eastward north of the Gulf of Saint 
Lawrence over Labrador, after which it disappeared north of 
the region of observation. On the 17th a storm moved east- 
ward to the Gulf of Saint Lawrence and on the 18th and 19th 
probably moved northeast beyond the region of observation. 
The evening of the 23d a dispatch from Havana, Cuba, stated 
that there was a moderate cyclonic disturbance, with heavy 
rain, southeast of that place. From the 23d to 27th low press- 


ure prevailed over and near the British Isles, and on the 26th 
the barometer reading at Leith, Scotland, was 29.19 (741), and 
fresh to strong gales prevailed over the east part of the ocean. 

On the 24th a dispatch from Havana, Cuba, stated that a 
disturbance was sw. from that place, increasing in energy. A 
dispatch dated Havana, Cuba, 25th, 7.35 p. m., stated that 
the disturbance was west, probably moving wnw., and on the 
26th a dispatch from Havana stated that there was a distarb- 
ance far w. by n., resembling a moderately large diameter cy- 
clone, which would probably recurve near Texas. On the 
morning of the 27th the storm referred to in dispatches from 
Havana was well-defined over the northwest Gulf, and during 
that date it advanced over the lower Mississippi valley. On 
the 28th a storm was central over the Gulf of Saint Lawrence, 
with pressure below 29.30 (744) and fresh gales, whence it 
moved ene. over Newfoundland by the 29th, after which it dis- 
appeared north of the region of observation. 

The most important storm of the month was the West India 
cyclone of the 27th-3ist, the path of which is approximately 
plotted on chart I. This storm was first reported to the east- 
ward of the Windward Islands on the 26th. On this date the 
s. s. ‘*Haytian,” at noon, in N, 24° 52’, W. 54° 45’, had 
moderate ese. breeze, with cloudy, squally, dirty weather, and 
wind increasing in the afternoon. On the 27th, at noon, this 
vessel was in N. 22° 18’,W. 58° 35’, and reported squally e. winds, 
dull weather, falling barometer, heavy rain and high sea. In 
the afternoon and evening hard gale and high sea, terrific 
squalls, wind and rain, blinding lightning from w. and south- 
ward. Stopped engines and hove ship to on starboard tack, 
heading nne. at 11 p.m. At midnight heavy gaie with ter- 
rific squalls and high confused seas. On the 28th at noon, in 
N. 22° 55’, W. 59° 34’, wind e. strong, and heavy easterly 
swell. Mr. Joseph Ridgway, jr., the observer at Saint Thomas, 
W.L., reports that on the 26th and 27th there were indications 
of a cyclone in the neighborhood of Saint Thomas. The ba- 
rometer (aneroid) fell to 29.89 (759) to 29.90 (759) (113 feet), 
the usual reading being 30.00 (762) to 30.02 (762). The wind 
shifted from ne. to nw. and w., with strong puffs from the ne. 
The tide was higher than usual and there was a southerly 
swell. The barometer did not rise to its usual position until 
midnight of the 27th. Mr. Ridgway stated further that the 
s. 8. “Alliance,” from Newport News, arrived 11 p. m., 28th, 
and reported having encountered heavy seas from e. and se. ; 
lowest barometer 29.90 (759), and that the s. s. ‘‘ Portuense ” 
was sunk in a hurricane on the 28th about 250 miles ne. from 
Anegada Island, and captain and 9 of crew lost; the balance of 
the crew reached Tortola Island in the ship’s life boat. The 
‘¢ Portuense ”’ foundered in about N. 21°, W. 63°, shortly after 
6.30 a. m., 28th; between 2 and 3 a. m. a fearful ne. hurricane 
raged and the barometer was reported 28.50 (724); shortly 
after ship foundered the wind went to sse. The bkn. “Ona- 
laska,” at 8 a. m., 28th, in N. 24°, W. 62° 20’, had hard gale 
from ese., with terrific sea running from se. and s.; the ba- 
rometer which had been standing at 30.30 (770) fell to 29.70 
(754). Hove to with head tos., and so remained 10 hours, 
the hurricane evidently passed to the sw. On the 30th the 
brig ‘“‘Abbie Clifford ” was wrecked, with loss of life,in about 
N. 30°, W. 67°. At 2 a. m., 3ist, the s. s. “Orinoco” was 
struck by a hurricane about 100 miles nw. from Bermuda. The 
wind came from about sse., and terrific seas swept over the 
vessel, carrying all movable objects overboard, smashing the 
steering gear and a life boat, and flooding the saloon. The 
barometer stood at 29.20(742) until 4 a. m., when it began to rise, 
and at 10 a. m. the wind wassw. Terrific storms of hurricane 
force were encountered during the 3lst along the trans-At- 
lantic steamship routes south of Nova Scotia. Reports at 
hand will not admit of more definitely describing this storm or 
of more accurately locating its path. 


FOG IN AUGUST. 


The limits of fog-belts west of the 40th meridian, as deter- 
mined from reports of shipmasters, are shown on chart I by 
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dotted shading. In the vicinity of the Banks of Newfoundland | given, was less than 1° farther north than the southernmost ice 
fog was reported on 21 dates; between the 55th and 65th reported for August, a large iceberg in N. 42° 21’, W. 49° 51’, 
meridians on 11 dates; and west of the 65th meridian on 9/| in 1887, and the easternmost ice reported for the current month, 
dates. Compared with the corresponding month of the last a flat iceberg on the 5th in the position given, was nearly 1° east 
two years the dates of occurrence of fog near the Grand Banks of the easternmost ice reported for August, noted in 1887 and 
numbered one less than the average; between the 55th and 1889. Comparing the current with the preceding month there 
65th meridians 2 more than the average; and west of the 65th | was a decrease in the aggregate quantity of ice reported over 
meridian the same as the average. On the dates for which and near the Banks of Newfoundland and along the east coast 
fog was reported near the Grand Banks general storms were of Newfoundland. Numerous icebergs were reported in the 
approaching from the west, except on the 8th when variable | Straits of Belle Isle and thence eastward to the 49th meridian 
winds and unsettled weather prevailed, and on the 26th with throughout the month. Compared with the corresponding 
southerly winds and falling barometer. On the dates fog was' month of the last 8 years the ice reported for August, 1890, 
reported between the 55th and 65th meridians it occurred with | about equalled the average in quantity. The limits of the re- 
the approach or passage to the northward of general storms, gion within which Arctic ice was reported for August, 1890, 
save on the 2d when se. winds and unsettled weather pre-| are shown on chart I by ruled shading. 

vailed. On the dates fog was reported west of the 65th me-| The following table shows the southern and eastern limits of 
ridian it occurred with the approach or passage to the north-| the region within which icebergs or field ice were reported for 
ward of general storms, save on the 2d, 3d, and 13th when | August, during the last nine years: 
variable or southerly winds and unsettled weather prevailed | 


in that region. On the 2d to 6th, 10th, 11th, 14th, and 26th’ Southern lumit. Mestern limit. 
dense fog was reported at points along the New England and | ———-—————————* i 
New York coasts by observers of the Signal Service, its oceur- | Month. | Lat. N. Long. W. Month. Lat. N. Long. W. 
rence in each instance attending the presence in the Saint) 
Lawrence Valley or the Lake region of general storms whose 
| August, 1882 August, 1882.......... 
influence extended off the coast. | £3| $3) 
The table below shows that for August, 1890, ice was re-| August, | August, $3 
| August, 1889 43 34 48 38 August, 1889f......... 53 00 45 00 
ported nearly 3° south and about east of the average south. {inst = 
ern and eastern limits of ice for the month, as determined from | 
reports of the last 8 years. The southernmost ice reported for 4919) 4442 


the current month, 3 small icebergs on the 19th in the position * Straits of Belle Isle. { leolated field ice in N. 6°, W. 40°. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


Many of the voluntary stations do not have standard thermometers or shelters. 


The distribution of mean temperature over the United | lower Rio Grande valley, over the northern plateau region, and 
States and Canada for August, 1890, is exhibited on chart II along the immediate Pacific coast between the 33d and 45th 
by dotted isotherms. In the table of Signal Service data parallels. The greatest departures below the normal tempera- 
the monthly mean temperature and the departure from the ture were noted in the upper Mississippi valley and thence 
normal are given for regular stations of the Signal Service. ‘northward to the British Possessions, where they exceeded 3, 
The figures opposite the names of the geographical districts | and the greatest departures above the normal temperature 
in the columns for mean temperature and departure from the were noted at Sydney, C. B. I., and San Francisco, Cal., where 
normal show, respectively, the averages for the several dis- | they exceeded 3 and 2, respectively. 
tricts. The normal for any district may be found by adding| At stations in the west part of the upper lake region and 
the departure to the current mean when the departure is below the northern part of the upper Mississippi valley, and at Le- 
the normal and subtracting when above. The monthly mean noir, N. C., the mean temperature was the lowest, and at sta- 
temperature for regular stations of the Signal Service repre- tions on the N.C. and middle Cal. coasts, and in the lower 
sents the mean of the maximum and minimum temperatures. | Rio Grande valley, the mean temperature was the highest re- 

The mean temperature was highest from south Nev. south- ported for August. 
ward over extreme southeast Cal. and west Ariz., where it was DEVIATIONS FROM NORMAL TEMPERATURE. 
above 85, and at stations in that region the mean value was | . : ; 
above 90. The mean temperature was also above 85 at stations| The following table shows for certain stations, as reported 
in the lower Rio Grande valley. North of a line traced from | by voluntary observers, (1) the normal temperature for August 
the Atlantic coast in latitude about N. 30° westward along the for a series of years; (2) the length of record during which 
east Gulf coast, thence northwestward to south Kans., and the observations have been taken, and from which the normal 
thence southwestward to the middle Rio Grande valley, and has been computed; (3) the mean temperature for August, 
in the Gila, lower Colorado, San Joaquin, and Sacramento val- | 1890; (4) the departure of the current month from the normal ; 
leys the mean temperature was above 80. The mean tempera-|(5) and the extreme monthly mean for August, during the 
ture was lowest at elevated stations in west-central Colo., and | period of observation and the years of occurrence : 


in the lower Saint Lawrence valley and north Ontario, where s |tle le 

it was below 55, and north of a line traced from north New “2| 3 si5.i|°""= adi imape 

Brunswick westward to northern Wis., thence northwestward to | 

Manitoba, and thence westward to the Pacific coast the mean | stateandstation.| County. | 3° | | 

temperature was below 60. The mean temperature was also | 43/3 

below 60 along the Pacific coast north of San Francisco, Cal. 1S] | 
The mean temperature was below the normal, except in east- | 

ern Me. and the Canadian Maritime Provinces, at stations on | Ria 

the south New England and New York coasts, over the south- | Lead Hill........ Boone ....... 7-8) 8 78-3 | 0-5 81-0} 1886 75.5 t” “iene 

east slope of the Rocky Mountains and thence southward to the | sacramento ...... Sacramento .| 71.5| 37 | 66-8 |— 4.7 76.0) 1866 66.2 | 1887 
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Deviations from normal temperature—Continued. 


le 
3 | | (5) Extreme monthly mean 
| es for Aug. 
| 
Connecticut. | © |Years) | 
Middletown..... Middlesex... 74.2 18 | 67.8 — 6.4 73-0 1870 65-9 1861 
F wd 
Merritt’s Island . Brevard ..... 81-1 8 | 81-6 + 0.5 83-8 1883 78-8 1889 
Georgi | 
Monroe ..... 78.8 16 785 = 0.3 82-4 1878 73-2 1885 
Peoria ....+++ Peoria....... 75° 34/1733 — 2.2 80. 5 1881 70-1 1866 
Riley McHenry .... | 34 | 65-2 — 3-6 73-4 1867 64.1 | 1885 
Switzerland 75-0 | 24 71-6 — 3-4, 80.7 1881 69-9 1875 
| | | 
CreBCO Howard. ....| 69-2 17 | 63.9 5-3, 72-6 1881 63-1 1885 
Monticello....... | 36 | 66.7 — 3-4 77-1 1861 64-3 1863 
Lop. Harrison .... 73-6 16 | 70.4 3-2, 79-6 1881 68.2 1875 
Lawrence ........ Douglas ..... 1? | 22! 73-7 — 1-7) 83. 1874 1884 
Wellington ...... Sumner .....| + 2.6 $3.6 1881 70-1 1884 
Saint Landry, 81-6 | 795 — 83-6 1883 | 78-9) 1889 
aine. } 
Orono Penobscot ...| 65-3| 20 64.8 — 67-5 1881 63-1 1874 
Cumberland...... Allegany ....| 69.8 | 31 | 69-8 0-0 75-7 |1871, 63-6 1866 
Amherst . ....... Hampshire..| 67.3 54 | 67.1 |— 0.2, 71-6 1872 63-5 | 1866 
Newburyport ..... Essex........ 66.9 12 66.8 — 0.1) 69-5 I 65-3 1889 
cece Bristol ...... 71-6 18 71.8 + 0.2 75-0 1877 1874 
Michigan 
Kalamazoo ...... Kalamazoo... 69-4 13 67-2 2.2 73-0 1881 63-8 1885 
Thornville....... Lapeer ...... 69.6 13 65-6 — 4-0 74-5 1881 64-7 1885 
Minnesota. 
Minneapolis ..... Hennepin ... 68.1 25 64-1 — 4-0 72-3 1881 | 63-8 1885 
Montana. | 
Fort Shaw. ...... LewisaClarke 64.8 20 | 64.7 — 0.1 69-8 1882 | 537 1873 
New Hampshire. 
Hanover ......... Grafton...... 65-8 44 64.6 — 1-2 70-4 | 1881 59-2 1885 | 
New Jersey. 
Moorestown ..... Burlington .. 72.0 27 70-9 — 1-1) 76.1 1864 | 68.1 1883 
South Orange .... Essex....... 70.8 19 | 69-5 — 1-3 1877 68.1 1883, "89 
New York. 
Cooperstown .... Otsego...... 65-6 36 63.6 — 2.0 71-5 1877 61-0 1861 
Palermo ........- Oswego...... 66.9 30 65-2 — 1-7 71-6 1877 | 61-6 1885 
North Carolina. | 
Caldwell..... 73°4 17. 70:0 — 3-4 77-0 1877 | 70-0 1890 
N’th Lewisburgh. Champaign .. 70.7 58 72.3 + 1-6 75-0 1880 64.0 1876 
Fulton ...... 69-4 20 67-7 — 1-7, 72-8 1872 63- 1870 
Albany ...... .... | 65-5 12 67-8 + 2.3 68-7 1888 | 62.5 1881 
64-9 20 | 64.3 — 0.8 68.6 1870 | 61-2 1881 
Dyberry ......... Wayne ...... 64-4 22 | 63-0 — 1.4 68.3 1872 58-4 1866 
Hills.., Clearfield....| 67.6 26 | 66.1 — 1.5 731 1881, 62.1 1866 
Wellsborough ... Tioga........ | 66.0 11 | 62.2 — 33 71-3 1881 | 62.2 I 
South Carelina. | 
Statesburgh...... Sumter...... 77-0 9 | 2-9 797 131 | 73-5 1889 
Tennessee. 
Austin Wilson...... 78-7 19 76:1 — 2-6 84-6 1881 75-8 1889 
Texas 
New Uim........ Austin ...... | 82.4 18 | 82-5 -- 0.1 84-4 1873 | 79-4 1879, "82 
Strafford ......... Orange ...... | 67.6 17 | 65.9 — 1-7 72-6 1884 63-9 1885 
Virginia. | 
Birdsnest........ Northampt’n | 76.6 22 75:3 — 1-3 80-1 |1877,"78 65-3 1871 
Washington. 
Fort Townsend .. Jefferson....| 61-4 17 | 61-0 — 0-4 64-3 1874) 58-9 | 1876 
isconsin. | 
Madison ......... Dane ......2++ | 69-1 18 | 66.0 |— 3.1 72-2 1878 64.2 | 1885 


MAXIMUM AND MINIMUM TEMPERATURES. 


The highest temperature reported by a regular station of the 
Signal Service was 110, at Yuma, Ariz., on the 29th. The 
maximum temperature rose to or above 100 in the lower Rio 
Grande valley, from north Texas northward over the Dakotas, 
from southern Nev. southward over southeast Cal. and west 
Ariz., over parts of the middle and northern plateau regions, 
and in the Sacramento and San Joaquin valleys. The lowest 
maximum temperature, 65, was reported at Eureka, Cal.; the 
maximum temperature was 68 at Point Reyes Light, Cal., and 
Tatoosh Island, Wash., and below 80 at stations on the south- 
east New England coast. The reports of United States Army 
post surgeons and state weather service and voluntary observ- 
ers show the following maximum temperatures in states and 
territories where temperature rising to or above 100 was re- 
ported: Voleano Springs, Cal., 120; Gove City, Kans., 119; 
Fort Mojave, Ariz., 112; El Dorado Canyon, Nev., 110; Saint 
George, Utah, Guthrie, Ind. T., and several stations in Nebr., 


108; Tipton, Pa., 107; Payette, Idaho, Princeton, Mo., Glen- 
dive, Mont., Fort Seldon, N. Mex., Fort Bennett and Mill bank, 
8S. Dak., and Haskell, Tex., 106; Fort A. Lincoln, N. Dak., 
105; Lead Hill, Ark., Bennet and First View, Colo., Atwood 
and East Peoria, Ill., and Fort D. A. Russell, Wyo., 104; 
North Lewisburgh, Ohio, 103; several stations in lowa, Came- 
ron, La., Adrian, Mich., and Albany, Oreyon, 102; Pellville, 
Ky., and Vaiden, Miss., 101; Eastman and Louisville., Ga., 
Angola and Huntingburgh, Ind., Madison Barracks and Marsh- 
land, N. Y., and Fort Walla Walla, Wash., 100. 

At the following-named stations of the Signal Service the 
maximum temperature for the current month was as high or 
higher than previously reported for August during the re- 
spective periods of observation: La Crosse, Wis., 18 years, 96, 
the same as 1887; Dubuque, Iowa, 18 years, 99, the same as 
1887; Huron, S. Dak., 10 years, 102, 2 above 1886; Colorado 
Springs, Colo., 6 years, 96, 2 above 1889; Salt Lake City, 
Utah, 17 years, 100, the same as 1875; Astoria, Oregon, 7 
years, 83, 3 above 1886; and Portland, Oregon, 19 years, 96, 2 
above 1885. Among extremely high temperatures reported at 
regular stations of the Signal Service for August of preceding 
years are: 118 at Fort McDowell, Ariz., in 1886; 116 at Phe. 
nix, Ariz., in 1883; 115 at Yuma, Ariz., in 1879; 111 at Fresno, 
Cal., in 1888; 110 at Red Bluff, Cal., in 1878; and 110 at 
Umatilla, Oregon, in 1882. Among high temperatures re- 
ported for August by United States Army post surgeons and 
voluntary observers are: 126 at Volcano Springs, Cal., in 
1889; 121 at Fort Boisé, Idaho, in 1871; 119 at Fort Mojave, 
Ariz., in 1875; and 115 at Fort Lapwai, Idaho, in 1882. 

The lowest temperature reported by a regular station of the 
‘Signal Service was 30, at Saint Vincent, Minn., on the 22d, 
The minimum temperature was below 40 in north New Eng- 
land, the northern part of the upper lake region, in the Red 
River of the North and upper Missouri valleys, from Wyoming 
/southward over west-central Colo. to north N. Mex., and in 
| parts of the middle and northern plateau regions. The mini- 
‘mum temperature was highest along the west Gulf coast, 
'where it was above 70, and it reached 70 at Titusville and 
Key West, Fla. The reports of United States Army post sur- 
geons and state weather service and voluntary observers show 
the following minimum temperatures in states and territories 
/where temperature falling to or below 32 was reported: 24 at 
| Alma, Colo., and Bonanza, Idaho; 29 at Pioche, Nev.; 30 at 
Evart, Lathrop, and Roscommon, Mich., Fort Pembina, N. 
Dak., and Greenwood, Wis.; 31 at Coolidge, N. Mex., Fort 
D. A. Russell, Wyo., and Webster, 8. Dak.; and 32 at Berlin 
Mills and Berlin Falls, N. H. 

At the following named stations of the Signal Service the 
minimum temperature for the current month was as low or 
lower than previously reported for August during the respec- 
tive periods of observation: New York City, 20 years, 51, the 
same as 1885; Philadelphia, Pa., 20 years, 51, the same as 
1885; Baltimore, Md., 20 years, 51, 1 below 1874; Washing- 
ton City, 20 years, 49, 1 below 1874; Lynchburgh, Va., 20 
years, 47, 3 below 1887; Southport, N. C., 15 years, 58, the 
same as 1883; Savannah, Ga., 20 years, 63, the same as 1879; 
Jacksonville, Fla., 19 years, 64, the same as 1889; Key West, 
Fla., 20 years, 70, the same as 1889; Galveston, Tex.. 20 
years, 70, the same as 2 or more years; Chattanooga, Tenn., 
12 years, 56, 1 below 2 or more years; Memphis, Tenn., 20 
years, 58, 1 below 1887; Nashville, Tenn., 20 years, 54, 1 be- 
low 1883; Indianapolis, Ind., 20 years, 46, 2 below 1885; Cin- 
cinnati, Ohio, 20 years, 51, the same as 1885; Pittsburgh, Pa., 
20 years, 45, 1 below 1887; Erie, Pa., 18 years, 47, the same 
as 1887; Cleveland, Ohio, 20 years, 46, the same as 2 or more 
years; Sandusky, Ohio, 14 years, 48, the same as 1882; Es- 
canaba, Mich., 20 years, 34, 4 below 2 or more years; Grand 
Haven, Mich., 20 years, 42, the same as 1875; Springfield, 
Ill., 12 years, 48, the same as 1885; Yankton, 8. Dak., 18 
years, 41, the same as 1886; Colorado Springs, Colo., 6 years, 
44, 1 below 1888; Fort Grant, Ariz., 11 years, 54, 1 below 
1882; Wilcox, Ariz., 7 years, 44, 4 below 1888. 
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RANGES OF TEMPERATURE. as far south as north-central Va. on the 24th; in the central 

The greatest and least daily ranges of temperature at regular Valleys to east-central Ill. on the 23d and 28th; generally in 
stations of the Signal Service are given in the table of Signal the Dakotas and Minn. on the 22d, and in the upper lake re- 
Service data. The greatest monthly ranges of temperature | gion on the 23d; to north-central Colo. on the 26th; in north- 
occurred in the Dakotas, where they exceeded 60, whence they | €@8t Nev. from the 22d to 25th; and to extreme north-central 
decreased eastward to less than 30 on the southeast and ex- | Cal. on the 3lst. Compared with the preceding month the 
treme east coasts of New England, southeastward and south- Southern limit of frost for August, 1890, was slightly farther 
ward to less than 20 over extreme southern Florida and along South in the Atlantic coast states. No frost was reported in 
the east and west Gulf coasts, scuthwestward to less than 40 the central valleys in the preceding month. In the plateau 
over the southern platean and on the extreme south Pacific | Tes!ou the southern limit was about the same for each month. 
coast, and westward to 20 on the coast of north California, and| The damaging frost of the 15-16th in Saint Lawrence Co., 


to less than 30 on the extreme north Pacific coast. | N 


. ¥., was about one mouth earlier; the heavy frost of the 
22d at Saint Vincent, Miun., was about 10 days earlier; that 
FROST. ‘of the 22d at Saint Lawrence, 8S. Dak., was about 2 weeks 


The night of the 15-16th frost injured vines, buckwheat, earlier; that of the 23d at Manton, Mich., and that of the 24th 


potatoes, and corn at Canton, Saint Lawrence Co., N. Y. On 
the 17th light frost, the first frost of the season, occurred at 
Saint Vineent, Minn. On the 18th light frost was reported in 
north Michigan, and the first light frost of the season occurred 


at Alpena, Mich., was about one week earlier than the average 
date of first killing frost in the respective localities. 


TEMPERATURE OF WATER. 
The following table shows the maximum, minimum, and 


at Sault de Ste. Marie, Mich. On the 19th light frost was re- | 
- . mean water temperature as observed at the harbors of the 
ported in the Dakotas. On the 20th light frost was reported | veral stations; the monthly range of water temperature; 


in central and northeast Wisconsin and in east upper Michi- | ; 
On the 22d heavy frost, the first of the season, occurred | and the mean temperature of the air for August, 1890: 


gan. 
at Saint Vincent, Minn., and light frost was reported at Mar- | 

shall, Minn.; heavy frost oceurred at Saint Lawrence, 8S. Dak., 
injuring corn; the first light frost of the season occurred at Stations. ey OT 
Huron, 8. Dak., and at Moorhead, Minn. On the 23d the first Max. | Min. | Range. | “mean. | tion. 
light frost of the season occurred at Grand Haven and Detroit, —|—__— - 

Mich., and frost injured buckwheat and tender plants at Man. - ° ° ° ° 
ton, Mich. On the 24th light frost caused slight damage to| vore wasn) 63-9 
vegetation at Alpena, Mich., and light frost was reported in | Charleston,'8. 6-7 84.7 79-8 
some parts of Pennsylvania. On the 31st light frost was re-| Tex 


Over the eastern part of the country light frost was reported 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and the southern plateau, and along the immediate north Pacifie 
Canada for July, 1890, as determined from the reports of coast it was in excess of the average for August. The greatest 
nearly 2,000 stations, is exhibited on chart III. In the table | excess in precipitation occurred in west-central Ark., where it 
of Signal Service data the total precipitation and the depart-| exceeded 8.00, and at Fort Smith, Ark., 9 years record, the 
ure from the normal are given for each Signal Service station. | rainfall for the month was 4.63 greater than previously reported 
The figures opposite the names of the geographical districts in | for August. In the middle Saint Lawrence valley the excess 
the columns for precipitation and departure from the normal was 5.91 at Montreal and 4.18 at Quebec; and on the south- 
show, respectively, the averages for the several districts. central coast of Nova Scotia, along the immediate Atlantic 
The normal for any district may be found by adding the de-| coast from Norfolk, Va., to Atlantic City, N. J., and in 
parture to the current mean when the precipitation is below the Mississippi Valley from Vicksburg, Miss., to Cairo, IIl., 
the normal and subtracting when above. it was more than 3.00. The greatest deficiency in preeipita- 

The heaviest precipitation reported was 15.39, at Sarcoxie, | tion occurred on the Ga. and east-central and extreme western 
southwest Mo., and Mount Washington, N. H., and the pre- | Fla. coasts, where it was more than 4.00; and the deficiency 
cipitation exceeded 10.00 in north-central Mass., western W. exceeded 2.00 at stations on the south New England coast, 
Va., northeast N. C., central Miss., southeast La., southwest along the south Atlantic and Fla. coasts, and in the lower Rio 
Tenn., west-central Ark., southeast Kans., and central Wis. | Grande, upper Mississippi, and middle Missouri valleys. At 
At scattered stations in the Pacific coast states and the | the following-named stations the precipitation was the heaviest 
plateau region no precipitation was reported, and less than | reported for August during the respective periods of observa- 
0.50 fell along the Pacific coast (save on the Washington coast, | tion: Mount Washington, N. H., Strafford, Vt., Statesburgh, 
where it exceeded 2.00), over a greater part of the northern | 8. C., Fort Smith, Ark., Cheyenne, Wyo., Colorado Springs, 
and middle plateau, in southern Mont., southwest N. Dak., | Colo., Fort Thomas and Wilcox, Ariz., and Keeler, Cal. At 


northwest 8. Dak., the lower Rio Grande valley, southern 
Ark., and northwest Kans. 

Over the central and eastern parts of the country large ex- 
cesses and marked deficiencies in precipitation occurred in 
small areas, and in many instances the rainfall was unusually 
heavy in a portion of a state, while in other parts of the state 
and at neighboring stations it was deficient. Over the north- 
ern platean and thence southeastward over N. Mex. and 
southern Tex., and on the middle and extreme south Pacific 
coasts the rainfall was deficient, while from the Cal. coast be- 
tween San Diego and San Francisco eastward over the west 


part of the middle plateau and the west and south parts of 


Sacramento, Cal., trace of rainfall fell, and trace is the great- 
est amount of rainfall reported at that station for August. 
At Red Bluff and San Francisco, Cal., no precipitation oc- 
curred, and no precipitation was reported for August of sev- 
eral preceding years. 

Considered by districts, the average percentage of the nor- 
mal in districts where the precipitation was in excess for 
August, 1890, was about as follows: north Pacific coast, 157 
per cent.; Ohio Valley and Tennessee, 140 per cent.; south- 
ern plateau, 127 per cent.; middle Atlantic states, 124 per 
cent.; middle-eastern slope of the Rocky Mountains, 121 per 
cent.; west Gulf states, 118 per cent.; and lower lake region, 
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111 percent. In districts where the precipitation was deficient 
the percentage of the normal was about as follows: south Pa- 
cific coast, 20 per cent.; Rio Grande Valley, 26 per cent.; Key 
West, 44 per cent.; northern plateau, 62 per cent.; Missouri 
Valley, 67 per cent.; extreme northwest, 71 per cent.; south 
Atlantic states, 77 per cent.; east Gulf states and southeast 
slope of the Rocky Mountains, 81 per cent.; New England, 84 
per cent.; northeast slope of the Rocky Mountains and the up- 
per Mississippi valley, 92 per cent.; middle plateau, 85 per 
cent.; and upper lake region, 93 per cent. On the middle 
Pacific coast the precipitation averaged trace, while the normal 
amount for that district is 0.01. 

For the period, January to August, 1890, inclusive, the pre- 
cipitation on the middle Pacific coast averaged about 4 greater, 
and in the lower lake region and the Ohio Valley and Tennessee 
yy to 7% greater than the average, while in the south Atlantic 
and east Gulf states, at Key West, Fla., in the Rio Grande and 


Missouri valleys, the middle-eastern and northeastern slopes of 


the Rocky Mountains, in the middle plateau, and on the south 
Pacific coast it averaged about 3 of the normal amount for the 
period named. 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for 
August for a series of years; (2) the length of record during 
which the observations have been taken and from which the 
average has been computed; (3) the total precipitation for 
August, 1890; (4) the departure of the current month from 
the average; (5) and the extremes for August during the 
period of observation and the years of occurrence : 


gy | Ext for A 
g (s) Extremes for Aug. 
State and stati County. | | 
e and station. nty. | Greatest. | Least. 
| <8 = A "t Y Am’ Y 
is = 3 = | m | ear. m’t. | ear. 
| 
Arkansas. | Inches Years Inches| Inches. Inches! Inches. 
Lead Hill........ Boone ....... 6.06 8 | 5-73 | —o-33 [11-53 | 1888 | 3-91 | 1886 
California. | | 
Sacramento ...... Sacramento. T. 40 | T. 0. 00 | 0-08 | 1864) 0.00 * 
Connecticut. | 
Middletown ..... Middlesex...) 5.43 28 | 4.66 | —0.77 |10.22 1867 | 1.16 1865 
Florida. | 
Merritt’s Island Brevard ..... | 6.60 12 | 2.21 | —4-39 55-77 | 1880 1-15 1883 
Georgia. 
Forsyth.......... Monroe...... 4-91 16 | 2.74 | —2.07 | 7-46 1879 | 2-50) 1888 
Minors. 
cove Peoria . .....| 3.06 34 | 2-39 | —0.67 | 9-04 | 1862 | | 1883 
McHenry ....| 4.02 39 | 3-83 | —o 19 |15-73 | 1850 0-77 | 1889 
Indiana. 
Logansport....... 11 16 | 2.67 | —0.44  6.30/| 1886 0-67 1881 
Vous Switzerland 25 25 3-46 +0. 21 |10- 90 | 1875 0.02 1889 
Towa. | 
Howard ..... | 3.18 17 | 2.79 | 39 | 8-34 1884 | 0.92] 1889 
Monticello....... Jones........ 3:8 25 | 4-97 +1.14 | 8.54) 1885 | 0.22| 1889 
Harrison ....) 4 a 23 | 1-19 | —3-27 | | 1889 | 0-61 | 1885 
Kansas. | | 
Lawrence ........ Douglas ..... | 3-76 25 | 6-19 | +2-43 | 9-07 | 1888 | 0.09 1882 
Wellington ...... Sumner. ....) 3.01 II | 2-90 | —O-11 | 5-15 | 1888 | 0.61) 1885 
Louisiana. | } | 
St. Landry 3.77 7 | 5:29 | 8-07 | 1888 | 0.42) 1883 
Maine. | 
Penobscot...) 3.54 | 20 | 5:47 | +1-93 7-36 1885 0-53) 1883 
Maryland. | | | | 
Cumberland. .... Allegany ....| 3-06 19 | 7-07 +4.01 8.09 1882 | 31 1881 
Massachusetts. | | 
Amherst ......... Hampshire ..| 4.41 | 54 | 5-54 | 12-13, 1856| 0.25, 1882 
Newburyport .... Essex ....... | 3-54 12 | 4-83 | #+1-29 7-57 1887 0.75 | 1883 
Somerset ........ Bristol ...... | 4-28 18 | 3-45 | —0-83 | 8.08 1880 0.58 | 1882 
Michigan. | 
Kalamazoo....... Kalamazoo ..| 2.68 14 | 2-81 | 13 | 8-94 1885 0-31 | 1889 
Thornville....... Lapeer ...... | 3-01 13 | 4-56 | I-55 | 6-69 | 1877 0.35 | 1889 
Minnesota, | | 
Minneapolis ..... Hennepin....) 3.79 24 | 2-§9 | —I-20 [11.64 1869 0.47 | 1883 
Montana. | } 
Fort Shaw ....... LewisaClarke 0.76 20 | 2-40 | -++1.64 | 3.01 1876 0.00 |'71,’89 
New Hampshire. | 
Hanover ......... Grafton...... | 3-67 45 | 7-77 | #4-10 | 9-46 1849 0.12 | 1854 
New Jersey. | 
Moorestown ..... Burlington .. 4.62 27 | 5-49 | 9-44 1882 0-81 | 1881 
South Orange ..... Essex ....... 5-33 19 | 4-43 | 12-55 1875 1.10 | 1886 
| +2.19 | 9-46 | 
perstown..... 82 | 6-08 2-19 9-46) 18 0-63 1 
Palermo ......... Oswego...... ¥ 1-95 | —0-61 6-40 | oa 1856 
orth Carolina. tee 
Lenoir... Caldwell.....) 5-68 18 | 9-80 | 4.12 |10-20 1886 | 2.10 | 1877 
Ohio. | | 
N. Lewisburgh ... Champaign..| 3.63 | 18 | 3. —o. 58 | 7-55 1882, ’8 0.80 | 1884 
Wauseon ........ Fulton ...... 2-81! 18 | 3 +0-67 | 4-86 1-12 1884 
2 


Deviations from average precipitation—Continued. 


| 18 
s (s) Extremes for Aug. 
i* | og 
State and station.| County. | Greatest. | Least. 
| se. | | 
| Fo ° & 
|& lame 
l= ala = t.| Year. Am’t. Year. 
Or Inches Years Inches Inches. Inches Inches 
0.51 Ir 0.28 | —0.23 | 1-62 1881 0. 00 |'85,"88 
0-43 21 0.01 | | 1-81 1879 0-00; * 
Pennsylvania. 
Dyberry ......... Wayne ...... 3-71 18 6.35 2.64 | 8.77 1885 0-95 | 1883 
Grampian Hills.. Clearfield...., 4.24 20 6-41 2-17 | 8.19 1888 1-66 1883 
Wellsborough ... Tioga........ 5-12 6.89 | 15-25 1885 0.83 1889 
South Carolina. 
Statesburgh ..... Sumter...... 4-03 | 9 | 7-07 | 7-07 1890 2-12 | 1886 
Tennessee. | 
cn cased Wilson...... 3-67 | 4.70 +1.03 | 7-80 1871 0-50) 1881 
Texas 
New Ulm ........ Austin ...... 3°13 18 | 3-86  -+0.73 | 8.38 1878 0-09 | 1885 
ermont. 

Strafford ......... Orange ...... 3-43 17 8.85 | -++5-42 | 8-85 1890 1-40 1882 
Virginia. | } 
Birdsnest........ Northampton 4.58 | 21 4-05 | —0.53 11-25 1875 0-20 | 1869 

Washington. 
Fort Townsend.. Jefferson.... 0-83 | 16 0.30 —0.53 2-12 1879 0.00 1885 
Wisconsin. 
Madison ........¢ 3-23 | 19 | 4-23 | +1-00 | 6-83 1882 0.56 1881 
*Generally. 


EXCESSIVE PRECIPITATION. 


Precipitation to equal or exceed 10 was reported at 2 stations 
in Ark., Kans., La., Miss.,and Mo., and at one station in Mass., 
N.H.,N.C., Tenn., W. Va., and Wis.; the greatest, 15.39, be- 
ing reported at Mount Washington, N. H., and Sarcoxie, Mo. 

In August of previous years precipitation to equal or exceed 
10 has been reported for 31 years in Fla.; for 22 years in Ga.; 
for 20 years in 8. C.; for 16 years in N.C. and Ala.; for 15 
years in N. Y.; for 13 years in Iowa; for 11 years in Va.; for 
10 years in N. J., La., and Tex.; for 5 to9 years in Conn., 
Ill., Ind., Kans., Md., Mass., Nebr., N. H., Ohio, and Pa.; 
and for one to 4 years in Ariz., Ark., Colo., the Dakotas, Del., 
D. C., Ind. T., Ky., Me., Mich., Minn., Miss., Mo., N. Mex., 
Tenn., Vt., W. Va., and Wis. In states and territories other 
than those named precipitation to equal or exceed 10 has not 
been reported for August of preceding years. Among the 
heavier rainfalls reported for August of preceding years are: 
30.73 at Fort Barrancas, Fla., in 1878; 28.65 at Asheville, N 
C., in 1887; 28.33 at Elsworth, N. C., in 1880; 25.07 at Fort 
Barraneas, Fla., in 1879; 24.42 at Fort Moultrie, S. ©., in 
1859; 23.75 at U. 8. Naval Hospital, near Portsmouth, Va., 
in 1867; 23.44 at Maurepas, La., in 1888; 23.40 at Fort Brooke, 
Fla., in 1840; 23.25 at Newport, Fla., in 1872; 23.04 at Charles- 
ton, Ill., in 1882; 23.00 at New Smyrna, Fla., in 1871; 22.74 
at New Orleans, La., in 1888; 22.73 at Tarborough, N. ©., in 
1887; 22.48 at Newark, N. J., in 1843; 21.50 at Saint Augus- 
tine, Fla., in 1871; 21.35 at Fairview, Fla., in 1871; and 
20.37 at Savannah, Ga., 1841. Exclusive of the instances and 
years cited monthly rainfall to exceed 15.00 in August has 
been reported for 6 years in Fla.; for 4 years in Ga., 8. C., 
and Tex.; for 2 years in Conn., Ind., La., Mass., N. Y., Pa., 
and Va.; and for one year in Ala., Ill., lowa, Kans., Md., 
Miss., Nebr., N. H., N. J., N. C., Ohio, Tenn., and Wis. 

Precipitation to equal or exceed 2.50 in 24 hours was re- 
ported at 15 stations in Miss., and on 5 dates, the 4th, 7th, 
19th, 27th, and 28th; at 13 stations in La., and on 6 dates, 
the llth, and 24th to 28th; at 10 stations in Kans., and on 
12 dates, the 3d, 4th, 9th to 11th, 16th to 20th, 25th, and 26th ; 
at 10 stations in Mo., and on 10 dates, the 6th, 10th, 12th to 
16th, 20th, 25th, and 26th; at 10 stations in Ohio, and on 6 
dates, the 9th, 20th, 21st, 25-26th, and 27th; at 9 stations in 
Tenn., and on 9 dates, the Ist, 4th, 5th, 7th, 18th, 22d, and 
26th to 28th; at 7 stations in Mich., and on 5 dates, the 3d- 
4th, 19-20th, and 21st; at 7 stations in N. C., and on 8 dates, 
the 2d, 3d, 7th, 8-9th, 28th, and 29-30th; at 7 stations in Pa., 
and on 5 dates, the 4th, 5th, 8th, 18th, and 26th; at 5 stations 
in Iowa, and on 3 dates, the 3d, 16th, and 24th; at 5 stations in 
Ind., and on 4 dates, the 8th, 19th, 20th, and 26th; at 4 sta- 
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tions in Mass., and on 5 dates, the 10th, 17-18th, and 19- 
20th; at 3 stations in Ga., and on 2 dates, the 4th and 29th; 
at 3 stations in Ill., and on 2 dates, the 26th and 27th; at 3 
stations in Wis., and on 4 dates, the 2d, 3d, 7-8th, and 8th; 
at 2 stations in Ala., and on 2 dates, the 2d and 15th; at 2 
stations in Fla., and on 2 dates, the 16th and 31st; at 2 sta- 
tions in Md., and on 3 dates, the 21st and 25-26th; at 2 sta- 
tions in N. J., and on 3 dates, the 19-20th and 27th; at 2 sta- 
tions in Tex., and on 3 dates, the 28-29th and 30th; at 1 sta- 
tion in Ariz., on the 24-25th; at 1 station in Ark., on the 19- 
20th; at 1 station in Colo., on the 13-14th; at 1 station in 
Ind. T., on the 25th; at 1 station in Nebr., on the 17th; at 1 
station in N. H., on the 27th; at 1 station in 8S. C., on the 
28-29th; and at 1 station in W. Va., on the 25-26th. Among 
the heavier rainfalls reported for this period are: 8.10 at Ves- 
per, Kans., on the 19th; 6.00 at Hazelhurst, Miss., on the 
27th; 6.00 at Phillips, Wis., on the 8th; 5.10 at Fort Smith, 
Ark., on the 19-20th; 5.00 at Austin, Mo., on the 25-26th; 
4.98 at Gettysburgh, Pa., on the 8th; 4.96 at Washington, 
Mich., on the 3d-4th; 4.40 at Diamond, Ga., on the 29th; 
4.15 at Abbeville, La., on the 11th; and 4.04 at Mount Wash- 
ington, N. H., on the 27th. 

In August of preceding years precipitation to equal or exceed 
2.50 in 24 hours has been reported for 19 years in Pa.; for 18 
years in Ga., 8S. C., and Tex.; for 17 yearsin Mo.; for 16 years 
in Fla., N. J., and N.©.; for 14 years in Kans., N. Y., and 
Ohio; for 13 years in Iowa and Miss.; for 12 years in the 
Dakotas, Mass., and Tenn.; for 11 years in Ala., Conn., IIl., 
and Minn.; for 10 years in Mich. and Va.; for 5 to 9 years in 
Ark., Del., Ind., Ind. T., La., Md., Nebr., N. H., W. Va., and 
Wis.; and for 1 to 4 years in Ariz., Ky., Me., Mont., R. L., 
and Vt. In states and territories other than those named 
precipitation to equal or exceed 2.50 in 24 hours has not been 
reported for August of preceding years. Among the heavier 
rainfalls reported for this period in August of preceding years 
are: 10.38 at Griffin, Ga., 8th, 1883; 10.15 at Granbury, Tex., 
26th, 1888; 9.75 at Fort Barrancas, Fla., 29th, 1878; 9.14 at 
Hatteras, N. ©., 23d, 1880; 9.00 at Tecumseh, Nebr., 12th, 
1889; 9.00 at Elsworth, N. C., 4th, 1880; 8.90 at New Orleans, 
La., 20th, 1888; 8.54 at Mandeville, La., 8th, 1888; 8.46 at 
Oape May, N. J., 18th, 1879; 8.14 at Kitty Hawk, N. C., 15th, 
1883; 7.75 at Grantsburgh, Wis., 19-20th, 1889; 7.70 at Johns- 
town, Va., 18th, 1879; and 6.50 at Carson, Iowa, 9th, 1889. 
Exclusive of the instances and years cited, precipitation to 
equal or exceed 5.00 in the period named has been reported 
for 6 years in N. C.; for 4 years in IIL, Mass., and 8. C.; for 
2 years in Ala., Fla., Kans., N. Y., Tex., and Va.; and for 1 
year in Conn., the Dakotas, Iowa, Me., Md., Mo., Nebr., N. J., 
Pa., and Tenn. 

Precipitation to equal or exceed 1.00 in 1 hour was reported 
at 11 stations in Tex., and on 6 dates, the 3d, 4th, 19th, 25th, 
26th, and 28th; at 8 stations in Tenn., and on 7 dates, the Ist 
to 3d, Sth, 9th, 10th, and 17th; at 7 stations in Pa., and on 4 
dates, the 5th, 6th, 19th, and 21st; at 6 stations in Kans., and 
on 5 dates, the 4th, 16th, 23d, 24th, and 26th; at 5 stations in 
Miss., and on 4 dates, the 3d, 8th, 9th, and 16th; at 5 stations 
in Ohio, and on 5 dates, the 2d, 19th, 21st-22d, and 26th; at 4 
stations in Colo., and on 3 dates, the 13th, 14th, and 16th; at 
4 stations in Ga., and on 3 dates, the Ist, 4th, and 7th; at 4 
stations in Iowa, and on 3 dates, the 3d, 16th, and 17th; at 4 
stations in Mo., and on 4 dates, the 6th, 8th, 13th, and 16th; 
at 4 stations in 8. C., and on 7 dates, the 8th to 11th, 19th, 
20th, and 28th; at 3 stations in Ala., and on 3 dates, the 2d, 
9th, and 15th; at 3 stations in Ariz., and on 2 dates, the 7th 
and 20th; at 3 stations in La., and on 3 dates, the 2d, 16th, 
and 17th; at 3 stations in N. J., and on 2 dates, the Ist and 
27th; at 3 stations in N. C., and on 2 dates, the 3d and 6th; 
at 2 stations in Fla., and on 2 dates, the 2d and 16th; at 2 
stations in Ill., and on 2 dates, the 17th and 26th; at 2 stations 
in Md., on the 21st; at 2 stations in Mass., and on 2 dates, the 
ist and 23d; at 2 stations in W. Va., and on 2 dates, the Ist 
and 2ist; at 1 station in Ind., on the 26th; at1 station in Ky., 


on the 3d; at 1 station in N. Y., on the 14th; at 1 station in 
8S. Dak., on the 10th; at 1 station in Vt.,on the 6th; at 1 sta- 
tion in Va., on the 2d; and at 1 station in Wis., on the 3d. 
Among the heavier rainfalls reported for 1 hour or less are: 
0.35 in 5 minutes, at Philadelphia, Pa., 21st; 1.41 in 18 min- 
utes, at Charleston, 8. C., 9th; 1.05 in 20 minutes, at Empo- 
rium, Pa., 5th; 1.01 in 20 minutes, at Parkersburgh, W. Va., 
ist; 1.00 in 20 minutes, at Mossing Ford, Va., 2d; 1.52 in 24 
minutes, at Hardin, Colo., 13th; 1.56 in 30 minutes, at Queens- 
bury, N. Y., and 2.75 to 3.00 in 30 minutes, at Colorado 
Springs, Colo., 14th; 2.01 in 45 minutes, at Charlotte, N. C., 
3d. 3.18 fell in 1 hour and 10 minutes, at Colorado Springs, 
Colo., 14th; and 4.50 in 1 hour and 30 minutes, at Plover, 
Wis., 3d. 

In August of preceding years precipitation to equal or ex- 
ceed 1.00 in one hour has been reported for 15 years in Tex.; 
for 14 years in Pa.; for 13 yearsin Kans.; for 12 years in Fla., 
Ga., and Tenn.; for 11 years in Mo.; for 10 years in Ohio; 
for 5 to9 years in the Dakotas, Ill., Ind., Iowa, Md., Mich., 
Miss., Nebr., N. Y., N. C., 8. C., and Va.; and for one to 4 
years in Ala., Ariz., Ark., Colo., Conn., Del., D. C., Ind. T., 
Ky., La., Me., Mass., Minn., Mont., N. H., N. J., N. Mex., R. 
I., and Wis. In states and territories other than those named 
precipitation to equal or exceed 1.00 in the period named has 
not been reported for August of preceding years. Among the 
heavier rainfalls reported for one hour or less in August of 
preceding years are: for 5 minutes, 0.45 at New York City, 5th, 
1884; 0.43 at New York City, 18th, 1887. For 10 minutes, 2.48 
at Norfolk, Va., 20th, 1888; 0.59 at New York City, 4th, 1888; 
0.50 at Salisbury, N. C., 13th, 1888; 0.40 at New York City, 


(2ist, 1888. For 15 minutes, 5.05 at Saint Louis, Mo., 15th, 


1848; 2.12 at Mesquite, Tex., 11th, 1875; 1.40 at Osage, Iowa, 
26th, 1881. 1.00 in 18 minutes at Lead Hill, Ark., 2d, 1882. 
For 20 minutes, 1.27 at Escanaba, Mich., 11th, 1877; 1.25 at 
Albany, N. Y., 2d, 1878. 1.26 in 23 minutes at Louisville, Ky., 
20th, 1878. For 25 minutes, 1.55 at Galveston, Tex., 17th, 
1871; 1.33 at Indianola, Tex., 18th, 1582. For 30 minutes, 
2.50 at Mesquite, Tex., 10th, 1875; 1.90 at Vevay, Ind., 13th, 
1879; 1.95 at Wellsborough, Pa., 21st, 1885; 1.88 at Grants- 
burgh, Wis., 7th, 1889; 1.52 at Mount Auburn, Ohio, 26th, 1880; 
1.50 at Fort Ellis, Mont., 10th, 1883. For 35 minutes, 3.00 at 
Auburn, N. H., 27th, 1877; 2.20 at Hulmeville, Pa., 25th, 1880; 
1.85 at Pittsburgh, Pa., 16th, 1884, and at Cincinnati, Ohio, 
27th, 1882; 1.57 at Marietta, Ga., 13th, 1889. 3.50 in 36 min- 
utes at Providence, R. L., 6th, 1878. 3.72 in 41 minutes at 
Jacksonville, Fla., 20th, 1873. 2.48 in 45 minutes at Detroit, 
Mich., 3lst, 1878. For 50 minutes, 3.00 at Fort Delaware, 
Del., 31st, 1868; 2.34 at Fort Union, N. Mex., 12th, 1883. 
At Carson, Iowa, 6.50 fell in 4 hours, 9th, 1889. 


Table of excessive precipitation, August, 1890. 


Rainfall 2. 
4 2 inches, of rinch 
more, in 24 | nore, in one 
hours. 
State and station. 
e= | s 
=e < 4 | < | 2 
Alabama. | Inches. | Inches. Inches h. m. | 
3-13 2 | 3-13 | 30 2 
MODGZOMETY 2.69 15 | 1-77 055 | 15 
Mount Vernon Barracks... I-19 | I 10 | 9 
Arizona. } 
Fairbank. 1.50 1 00 7 
Grand Central I- I 00 | 7 
Arkansas, 
Color ado. | | 
Colorado Springs...... 3-62 13-14 | 3-18 | 10 | 14 
FOr I-40 1 00} 16 
1-52 | © 24 13 
PUedblo 1.00 1 00 | 13 
Florida, 
Fort Meade | 3-00 BE 
Homeland... 1-70 | I 30 | 16 
2.00 | 00 | 2 
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Table of excessive precipitati. ; 
pitation—Continued. 
; Table of excessive precipitation—Continued. 
| Rainfall 2.50 | poinfall of 1 i 
Es inches, or in of 1 inch, @5 Rainfall 2.50 Rai . 
2 more, in 24 or more, in one es inches, or | infall of 1 inch, 
, =s | hou our. 2 more, i | or more, in one 
State and station. hours. 
< | Om 
ss | 2 | 
Georgia. Inches. 
+55 4 2-55 I 0° | 4 3-7 
Indian Territory. see 045 Kansas City 
Storm Lake 1-69 1 35) 3 New Hampshire. 75 
1-05 | 1 | 3| Mount Washington .......... 15. 
Columbia 2-54 27 2.63 25-26 
Dethi 3-50 1-81 | I 30 19 
3-37 27 3-99 | 26 | 3-45 | 3 00 26 
M 2! 2.80 2 00 21 Mauch Chunk | 1.30 | I 00 19 
—_ poeaeds 4-96 South Dakota. oe 28-29 | 2.00 | 0.45 28 
Agricultural College.................. Rapid | 
I-52 | I 00 16 | Bolivar(2)......... i 1.50 | I 30 17 
Holly Springs (2) | Clarksville... ee "35 39S 7 
| 290) 27-28 |...... I | 1-40 | 1 00 | 17 
Louisville ........... 1-08 | I 00 9 | Fayetteville....... 2.60 BB 
4-00 | 27 | 1-05 | 00 8 | Florence Station.......... 2.78 
Pearlington | 27 | Nunnelly....... | 3-35 TB 


| 
| 
| 
| 
| 
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able of excessive precipitation—Continued. ‘10th, Conn., Md., Mass., N. Dak., N. J., N. Y., 8S. Dak. 
11th, Ariz., Colo., Nebr. 12th, Colo., Nev. 13th, Colo., Kans., 
| “iches, of Rainfall of inch, Mo., Nev. 14th, Colo., Nev.,N.Y. 15th, Colo.,8. Dak. 16th, 
Zs | moreinag | Colo., Wyo. 17th, Ill.,N.Y.,Tex. 18th, Colo., Kans. 19th, 
State and station. Colo. 20th, Va. 2lst, Md., N. Y., Pa. 22d, Nebr., Nev., N. 
Dak., Tex. 23d, Kans., Mont., 8. Dak. 24th, Nebr., N. Dak., 
c= | > §. Dak. 25th, Colo., Kans., Mo., Nev., N. Mex. 26th, Colo. 
#8] 27th, Tex. 28th, Kans., Mich. 29th, Nev., N. Dak., Tex. 
| | 30th, Tex., Wash. 
Tennessee—Continued. Inches. Inches. Inches h. m. 
t The Signal Service observer at Harrisburg, Pa., reports that 
few flakes of snow fell at that place the morning of the 23d; 
voce sce ° 25 flurries were also reported inp Northampton and Nor- 
alge thumberland counties, Pa., on the 23d. The Signal Service 
observer at Sault de Ste. Marie, Mich., states that light snow 
Galveston 175/190) Was reported along the upper Saint Marie River the evening 
30 go ‘of the 9th. 
1.04 00 | 30 
Roand Rock coccees gecccceceeenesecnanserenecs)-cnnssesleenarensleeserses 1.08 o> 2 Sleet was reported at Moorhead, Minn., 24th, and in Colo. 
Strafford... 20 1 00 6 on the 27th. 
The following table is a record of the heaviest rainfall dur- 
ing August, 1890, for periods of five and ten minutes and one 
hour, as reported by regular stations of the Signal Service 
Gramtedurgh 4.50 7-8 furnished with self-registering gauges : 
10.91 3-05 450 I 30 3 Maximum fall in— 


Station. — — 
5 min. | Date. |1romin. Date. | thour.| Date. 


Reports received too late to be used in general discussion for August, 1890. | 
j : | | 


Indiana. 
Buffalo, N.Y 0. 20 21 0. 30 5 0. 60 

Received too late for publication in July Review. Cincinnati, Ohi0 0.25 26 0. 40 26 1.10 

Arizona. con 0.25 40 4 0. 60 4 
1.60 © 30 17 | Denver, Colo 0.30 0.62 25 
North Carolina. | Detroit, Mich. .........cecseoccscecsecs 0-15 21 0. 20 21 0-75 21 
11-65 | 2.50 BE Dodge City, Kans O15 | 4,30) 4,30 050 4 
MASION 3-10 Galveston, TeX 0. 40 4| %75 4 1-75 4 
3-02 Jupiter, Fla 0- 35 2| 90.70 2 I. 2 
EE Marquette, Mich 28 0-04 28 0. 20 28 
| Memphis, 0. 32 26 0.60 26 1.24 2 

0- 35 21 0. 53 21 1.16 

HAIL Portland, 0.05 31 0-05 31 0.10 31 
_ | Savannah, GO 0-20 | 10 | 0.30 10 0-70 

given under “‘Local storms.” Hail was reported as follows: | Santa Fé. N. 
Ist, Pa. 2d, Ill.,lowa, Nebr., Va. 3d,Ga., Iowa, Minn., Va., | Paul, Minn 
8S. Dak., Va., Wis. 4th, OColo., Kans., Mich., Mo., N. B. 5th, Weahington 0.30 | 55 0.82 21 

N. Y. 6th, Ala., Iowa, N. Dak. 7th Minn., Nev., S. 


Wis. 8th, Ala., Ariz., Ind., Mich., Mo., Wis. 9th, Ky., N.Y.! * Not sufficient to register. tNorain. ¢ Rain-gauge not working. } Rain-gauge failed. 


> 
WINDS. 


The prevailing winds during August, 1890, are shown on chart | HIGH WINDS (in miles per hour). 
II by arrows flying with the wind. In New England,theupper Wind velocities of 50 miles, or more, per hour were reported 


lake region, and on the northeast slope of the Rocky Mountains | 4t regular stations of the Signal Service, as follows: 7th, 56, 
the winds were mostly from south west to northwest; in the mid- | Dai. , 8. 
die Atlantic states, south to west ; in the south Atlantic states, | Val Nebr Mo Washi ri] 
the upper Mississippi valley, and the southern plateau region, 74. Gr soon ung 
southeast to southwest; in the Florida Peninsula, the east Gulf hi Win 
states, and the lower Rio Grande valley, east to southeast; in| + Wi Ne e., ab Winnemucca, Nev. 0th, 50, 
the west Gulf states, northeast to southeast; in the Ohio val-|*¥-» #* 'Y muemucea, Nev. 

ley and Tennessee, south to southwest; in the lower lake re- LOCAL STORMS. 


gion, and on the south Pacific coast, west to northwest; inthe| During the afternoon of the Ist a heavy thunder-storm, with 
Missouri Valley, andon the middle-eastern and southeast slopes vivid lightning, rain, and hail, passed over Philadelphia, Pa. 
of the Rocky Mountains, south to southeast; on the north Pa- In the evening severe electric storms occurred on the New 
cific coast, north to west; and in the extreme northwest, the Jersey coast. A thunder-storm from the west passed over Cin- 
northern plateau region, and on the middle Pacific coast, cinnati, Ohio, at 1.20 p. m., with heavy rain, and wind 35 miles 


variable. 


per hour from the nw. The high wind lasted but 10 minutes, 
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and was apparently more violent in Newport, Ky., where several 
buildings were unroofed or otherwise damaged. A destructive 
rain storm occurred at Mossing Ford, Va., the evening of the 2d, 
causing the overflow of small streams, and the destruction of 
crops on low land. At Copal Grove, N. ©., a storm caused 
damage to fruit and forest trees and injured corn and cotton to 
the value of about $500. In the morning a wind, rain, and hail 
storm caused damage to crops and buildings at Otho, Iowa. 
On the 3d at 4.20 p. m., eastern time, a thunder-storm, with 
heavy rain and large hail, began at Sioux City, Iowa. Hail 
continued about 40 minutes; the stones were irregular in shape, | 
some being 1 inch long and #? inch thick; the outside of the 
stones was composed of rough, clear ice and the centre of 
white, soft ice. About 10.30 a. m., central time, a hail storm 
from the west passed north of Sibley, Iowa, the southern 
edge of the path being about 34 miles north of that place. The 
width of the path of hail was about 6 miles, the path of great- 
est destruction being 14 mile, and the path was known to be 
at least 75 miles in length, and extended over Lyons, Osceola, 
Dickinson, Emmet, and Winnebago counties, Iowa. The hail- 
stones varied in size from ? inch in diameter to the size of hens’ 
eggs. A number of persons were badly injured by hail, and 
the damage to trees, crops, and property was estimated at 
$150,000. From 10.30 to 11 a. m. a hail storm, moving east, | 
prevailed at Spirit Lake, Iowa. A severe storm swept over 
the central part of Webster Co., Iowa, in the afternoon, dam- | 
aging buildings and trees. Destructive hail storms were also | 
reported in southwest Minnesota. At Sioux Falls, 8. Dak., a 
severe hail storm occurred in the morning, lasting about 8 | 
minutes, with wind about 50 miles per hour. Some of the hail-| 
stones were 54 inches in circumference. Corn and standing | 
grain, potatoes, and garden vegetables were badly injured. 
Severe electric, wind, and hail storms prevailed in the after- | 
noon in central and east-central Wisconsin. At Port Huron, | 
Mich., a thunder-storm, with heavy rain, began 12.45 p. m., | 
eastern time, and continued until 1.30 a. m., 4th. The wind. 
attained a velocity of 45 miles per hour at 5.13 p. m., 3d. In} 
the city several buildings were struck by lightning, and one | 
person was severely injured, and in the surrounding country 
crops were damaged. Considerable damage was caused by 
a heavy rain and wind storm at Hammond, Ind., on the 3d. 
A severe electric storm was reported in Cattaraugus Co., N. 
Y. A severe thunder-storm, with heavy rain, occurred at 
Cortland, N. Y.; streets and buildings were flooded, and some 
damage was done by lightning. A rain and hail storm in the 
evening caused great damage in the southern part of Rocking- 
ham Co., Va., and 2 persons were reported killed by lightning 
in Prince George Co., Va. 

On the 4th a heavy wind and rain storm was reported in the 
southern part of Christian Co.,Mo. A wind, rain, and hail storm 
visited Coldwater, Mich., damaging growing crops. At night 
a cloud-burst in the mountains, in the east part of Mohave Co., 
Ariz., caused washouts on the railroad. Advices from Tucson, 
Ariz., dated the 5th, stated that heavy rain had swollen the 
rivers, that 60 miles of the Santa Fé road between Benson and 
Nogales, Ariz., was washed out, and that the Santa Cruz River 
was flooding the valley. At San Bernardino, Cal., heavy rain, 
preceded by an unusual amount of thunder and lightning, was 
reported. Great damage was done in the vicinity of Montreal, 
Quebec, by a wind storm in the evening, and a heavy thunder 
and hail storm was reported in New Brunswick. On the 6th 
a heavy hail storm occurred in Adair and Union counties, 
Iowa. About 4 p. m. the storm clouds were observed north- 
west of Orient, Adair Co., and passed slowly to the north of 
that place. About 5 p.m. the clouds moved rapidly to the 
westward and when north of Orient moved southward, preceded 
by a heavy wind fora few minutes, when the air became calm. 
Heavy rain began falling, followed by hail. The storm moved | 
south into Union county, where great damage was caused to 
crops. About 7 p. m., central time, a hail storm, probably 


the same storm felt in Adair and Union counties, moved south- 
west over the north part of Taylor county. On the 7th at 9.30 


p- m., a furious wind storm, from the souti, prevailed at Mar- 
shall, Minn. A wind storm, with thunder and lightning, moved 
eastward over Saint Paul, Minn., in the evening, and at 
Montevideo, Minn., a hail storm badly damaged crops. At 
Riverside, Cal., a barn was strack by lightning and burned. 
Cochise Co., Ariz., was visited by a heavy rain storm at night; 
damage was done at Tombstone and Fairbank. On the 8tha 
severe wind storm set in at 7.55 p. m., eastern time, at Manis- 
tee, Mich. For several minutes the wind was 60 miles per 


‘hour from the west. 12 to 15 miles north of Manistee standing 


timber was blown down, and one life was reported lost. A 
hail and wind storm passed over Wexford Co., Mich., damaging 
trees and crops. Severe storms were reported in Ashland, 
Winnebago, and Eau Claire counties, Wis. At Jacksonville, 
Fla., a thunder-storm prevailed from 7.45 to 11.15 p. m., during 
which several buildings and trees were struck by lightning. 

On the 9th an electric storm visited Weakley Co., Tenn., 
during which one man was killed and others injured. On the 
10th a heavy thunder-storm swept over Long Island Sound 
along the Conn. coast, attended by high wind, rain, and, in 
places, hail, causing damage to corn and tobacco crops in south 
and southeast Conn. A heavy wind, rain, and hail storm passed 
over Paterson, N. J., causing damage to buildings and trees, 
and a heavy electric and hail storm visited Long Branch, N. J. 
At Rapid City, S. Dak., a thunder-storm, with unusually heavy 
rain, hail, and high wind, began at 6.30 p. m. and ended 8.10 p. m. 
The wind reached 60 miles per hour, and a great portion of the 
city was flooded. The total loss to property in and about Rapid 
City was estimated at $14,000, and one man was killed by 
lightning. The northern part of Orange Oo., N. Y., was 
visited by a severe electric, wind, and hail storm about noon, 
causing great damage to buildings and crops. On the 12th a 
severe storm was reported at Belmont, W.Va. On the 14th a 
thunder-storm, with violent northerly wind, and the heaviest 
hail and rain storm on record at that place, occurred at Colo- 
rado Springs, Colo. The storm began 6.15 p. m. and ended 7.25 
p.m.,eastern time. Hail began 6.35 p.m. and continued 15 min- 
utes, during which time it covered the ground to a depth of 6 
inches. Some of the larger hail-stones were ? inch in diameter; 
their formation was generally spherical, and they were composed 
of clear ice; but at times the bail fell as a shower of crushed 
ice without symmetry of form. The total amount of rain and 
melted hail was 3.18 inches, of which 2.75 to 3.00 inches fell 
from 6.20 to 6.50 p.m. Within 3 to 4 minutes after the hail 
began the temperature fell from 75° to 47°. The track of the 
storm was from west to east; its width was nearly 14 mile 
and its length about 34 miles. The great volume of water did 
considerable damage to railroad tracks, bridges, ete., and traffic 
was temporarily suspended. In the city cellars were flooded 
in the southern portion, and lightly constructed buildings were 
swept away. The damage was estimated at $8,000 to $10,000. 
The night of the 16th a severe electric storm occurred at Car- 
rollton, Mo. Several barns were struck by lightning, 2 of 
which were burned, and some stock was killed. On the 17th 
a heavy thunder-storm prevailed at Gratiot, Ohio, from 12.40 
to 1 p. m., during which a barn 24 miles south of that place 
was struck by lightning and burned. The night of the 20th a 
storm which demolished houses, uprooted trees, and killed 
stock was reported in Mason Oo., Tex. 

The evening of the 21st a severe thunder-storm passed over 
Baltimore, Md.; 1.96 inch of rain fell from 6.05 to 7.15 p. m. 
Cellars and, in places, the first floors of houses were flooded in 
the lower portion of the city, and trains on the Baltimore and 
Potomac Railroad were delayed by washouts. The storm was 
also very severe in Washington Co., Md., where small hail fell, 
and where the damage was estimated at $14,000 to $15,000. 
At Philadelphia, Pa., a moderate thunder-storm, with high 
wind and excessive rain, occurred in the evening. The wind 
attained a velocity of 40 miles per hour at 7 p. m.; 1.00 inch 
of rain fell in 25 minutes and 0.35 inch in 5 minutes. During 
the storm the roof of a car stable, an improperly constructed 
building, fell in, killing 5 people and injuring 7; 3 horses were 
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light hail storm passed southeast over Altoona, Pa., at 3 p. m., 
eastern time, demolishing one stable. A severe wind and 
thunder-storm moved northeast near Sheridan, Pa., at 5 p. m., 
eastern time, destroying 5 buildings. A severe thunder-storm 
passed over Fryburg, Pa., at 1 p. m., local time, damaging 
buildings. A heavy rain and wind storm passed over Cort- 
land, N. Y., in the afternoon, causing great damage to build- 
ings and trees. At Hiram, Ohio, a violent rain storm, with 
high wind and lightning, occurred at 9.30 a.m. The storm 


killed and several cars wrecked; damage about $10,000. Aj|_ (H) Elkton, Md.; Shiloh, N. J.; Bridgeton, N. J., about midnight 19th; 


Union Grove, N. J. 

It is much to be regretted that the times here given are so uncertain, but 
in general there is an agreement in the times which shows that violent winds 
began early in the afternoon in the northern part of Pa., and the paths gradu- 
ally appear at points farther toward the southeast, the general direction of 
progression of the violent wind being toward the ene. It has been found 
almost impossible to sift out conflicting reports and to obtain an accurate list 
of persons who lost their lives. For example, Mrs. Luther Wilkinson is re- 

rted as killed in no less than four separate towns; Lizzie Burns is reported 
rom one town and Mamie Burns from another. By making a careful list of 
names it is believed that every person killed has been ascertained, though in 


moved from the southwest, and about 6 miles northeast from | the case of two, where no names were given, it may be that only one was 


Hiram destroyed a house and barn. The track of the storm 
was about 300 feet wide. There was unmistakable evidence 


killed. The total loss of life in all the towns was 27 or 28. The loss of 
roperty cannot be accurately stated, but it was probably under $680,000. 
‘he following special reports are given, from Judge Rhone, who has interested 


that the storm had a rotary, contra-clockwise motion. Trees | himself very much in the tornado investigation, from Professor Santee, and 


thrown down in the left half of the track nearly all lay with 
their tops toward the right or toward the centre of the track. 
On the 26th violent local storms caused damage in Ky., north- 
ern Tenn., W. Va., and western Pa.; and near MeConnells- 
ville, Ohie, very heavy rain fell in the afternoon, flooding 
smal! streams and causing great damage to crops, roads, and 
bridges. On the 27th heavy rain fell in the lower Mississippi 
valley, and severe gales prevailed on the Gulf coast. On the 
28th a severe thunder, rain, and hail storm was reported at 
Coldwater, Mich., causing damage to buildings and orchards. 
On the 29th a wind storm passed northward over Payette, Idaho, 
unroofing buildings and destroying a bridge. 
Witxes Barre Tornavo or Aveust 19, 1890. 

As already noted this tornado occurred during the passage of Low VI. At 
8 p. m. of the 19th a trough of low pressure extended from western Pa. to 
northern Vt. It had very slight intensity ; the lowest isobar (that of 30.00) 
extended in an oval form 600 miles from ne. to sw. and 800 miles in the other 
direction. The lowest pressure was 29.92, and the gradient between 30.00 
and 30.10 isobars was not far from 1 mm. in 69 miles. The wind velocity for 
that gradient is 4 miles per hour, and the winds were remarkably low through- 
out this region. The velocity of this Low from 8 a. m. to 8 p. m. was 47 
miles per hour. The following table shows the direction of clouds, and at 
mountain stations of the wind, at 8 p. m.: 


Station. = Station. Station. 
= | 

Albany, N. se. Mt. Washington, N.H. s. Cincinnati, Ohio ..... | w. 
Bathslo, N. ¥.....ccee- sw. New York City ...... se. Cleveland, Ohio...... w. 
cvceceve sw. | Philadelphia, Pa..... sw. | Columbus, Ohio ..... | w. 
Green Mountain, Me... se. Rochester, N. Y ..... e. Harrisburg, Pa....... w. 
Killington, Vt........ aw. Northfield, Vt ....... n. 


These stations have been placed in two groups, the first two columns show- 
ing direction of clouds from sw. to e., and the third column from a westerly 
or northerly quarter. It will be seen that the first group lies to the south and 
east of Wilkes Barre, while the other, with the exception of Harrisburg and 
Northfield, to the west. 

The exact time of the tornado it has been found impossible to learn, the 
earliest is 5 p. m. and the latest 5.36; the latter was by an engineer who saw 
the cloud from a point 12 miles distant. It seems probable that the time was 
not far from 5.32 p. m. in the centre of the city. Just before and after this 
time on this afternoon the following paths of storms and high winds, with 
lightning and thunder in most cases, were reported. There were, in all, eight 
distinct paths traced; the general course in all was toward a point a little 
north of east. All towns are in Pa. unless otherwise mentioned. 

(A) Wellsborough, thunder-storm at about 2.00 p. m. 

(B) Brushville, about 6 p. m.; Summerville, 5; New Milford, 5.30, one boy 
killed. 

(C) Philipsburgh, stormy all day; State College, 2.12; Nisbet, afternoon; 
Rohbrsburgh, Stillwater, Fishing Creek, Central, 4.15 p. m.; Benton, some 
destruction; Bloomingdale, 8 killed, either in town or near by; Register, one 
fatally injured; Harveyville, 5 p. m., great damage, one killed; Silkworth, 
% killed. Probable loss in these towns, near Harveyville, $60,000. Muhlen- 
burgh, Dyberry, thunder-storm p. m. 

(D) Bloe Knob, thunder-storm p. m.; Bloomsburgh, about 5.10; Shick- 
shinny, a girl killed; Wilkes Barre, 5.17 p. m., 16 killed, loss $600,000; 
Scranton, about 6 p. m.; Kingston, Salem Corners, about 6 p. m.; Blooming 
Grove, thunder-storm about 7 p. m. 

(E) Hazelton, some damage; White Haven. 

(F) Sinking Spring, 8 p. m., one killed; Reading, about 8 p. m., one killed; 
Kutztown, some damage, loss about $5,000; Easton, about 9 p. m.; Green- 
wich, N. J. 

(G) Gettysburgh, thander-storm about 8 p. m.; Harney, Md., valuable 
bridge destroyed; Little Britain, some damage; Christiana, Md.; Pheenixville, 
7.40 p. m., ball of fire, 4 inches diameter. 


| 


from Mr. G. E. Curtis. Others have also contributed valuable reports. Mr. 
E. Groux, an instrament maker, was reading a barometer at the moment the 
tornado passed within 300 feet. He reports that the mercury rose .05 inch 
and recovered almost instantly. 

Judge D. L. Rhone reports: ‘* A bank of clouds lay along the north side of 
the track of the storm, about forty miles in length as seen from this valley, 


| which extends from Milton to Wilkes Barre. The indications, for an hour or 


so, were those of the approach of an ordinary thunder-storm from the north- 
western lakes. The sun was shining on top of this wall of clouds, giving it 
a reddish or brazen tint. The thermometer stood at about 80°. The wind 
from the southwest was carrying dark cloudlets into the great cloud-bank at 
about twenty miles an hour. The track of the cyclone lay beneath the south- 
erly border of this cloud-bank, preceded by frequent intense discharges of 
electricity. The core of the whirlwind appeared in form like a funnel with its 
broad top lost in the general cloud-bank, and in color it resembled a great 
conflagration—that is, a column of dense smoke and flying embers. The dis- 
tinct apex or nozzle was black. This column moved slightly north of east. at 
the rate of about sixty miles an hour and its nozzle had four distinct mo- 
tions—(1) on its own axis like a spinning top, (2) forward, (3) a horizontal 
zig-zag, that is, waving in somewhat angular lines north and south of its for- 
ward course, and (4) rising and falling at short intervals. The inverted cone 
held its main course without reference to the deep ravines and high hills which 
lay across its path or the amount of resistance met, but the apex or nozzle 
selected such depressions and ravines as ran closely to and nearly in line with 
the main line. Tis gyration was from left to right when viewed from behind 
and in its forward course it swirled most of the uprooted tree tops and timbers 
after it so that everything was carried or was leaning easterly as well as inwardly 
toward a common centre. As the nozzle rose it sucked up buildings and 
crushed them inward, but as it fell it crushed buildings and tree tops down- 
ward and outward. Much of the time the apex rode from ten to twenty feet 
above the ground, showing the brazen clouds beneath, hence much of the 
damage was in the roofs of buildings and their upper stories. The huge funnel 
at times broke into smaller ones, and each small one bored, twisted, and 
ploughed away in small spots and patches. The length of the dangling apex 
or nozzle at no time exceeded perhaps five hundred feet, and none of the ob- 
jects of any considerable weight were carried more than a few hundred feet 
in any direction. Light articles, however, were carried four to five miles. 
There was but little electricity or rain in conection with the gyrating core, but 
quite a downpour of rain followed in its track. The track of desolation for 
most of the distance through the country was less than five hundred feet wide. 
Where the track was narrowest the destruction was most complete.”’ 

He also makes the following second report: ‘‘ My statement, published in 
the ‘Record,’ that the core of the cyclone whirled from left to right on its 
axis is questioned by eminent meteorologists, and after a more thorough in- 
vestigation I am satisfied that my statement is not correct. There are, in 
small patches, evidence of a twirling motion either from left to right or from 
right to left as one may assume the fact to be, but these evidences are deceptive 
and only exist to the leeward of forests, on the west side of deep ravines, in 
blocks of cities or other places where counter currents and eddies were formed. 
For miles and miles through the open country trees, débris of buildings, fences, 
corn, and objects of every nature lie eastward and inward toward a common 
centre. That is, objects south of the centre of the track lie north to northeast 
and east, those north of this centre lie south to southeast and east, the centre 
objects lying directly east in something like windrows. By the compass in 
Huntington Valley, where most of my observations were made, for at least 
twenty miles the main course of the storm was from 10° to 17° north of east. 
Plenty of trees are found twisted on the stump both northward to eastward 
and southward to eastward, but it seems in all such cases the tree previously 
leaned either northward or southward of its stump. None of the uprooted 
trees were swung around on the ground during or after their fall, save that 
some few in the centre of the track were dragged eastward after they had fallen, 
and in one place (Kline’s) apple trees were piled up on each other in the 
centre of track. In swamps trees lie in all directions, but they were lightly 
set on a hard-pan soil and fell under various degrees of pressure in the direc- 
tion of their former inclination or were knocked or dragged down or off by 
others falling upon them. Straw, hay, clothing, and other objects caught up 
by the storm were dropped down in or near the direction of the storm and 
not at any great tangent to it. I nowhere see any evidence of a centrifugal 
force except of the nature of an eddy or such as occurs in autumn when leaves 
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stated. There was not found any piling up of objects except at the centre of 
the track or immediately around demolished buildings. 

‘*In at least two places where buildings were demolished beehives and flower 

ts stood eodistathed only some fifty feet away. Along the north and south | 
sides of the track trees lay almost at right angles to the storm, leaning more | 
and more eastwardly toward the centre. At Cambra a field of oats in sheaf | 
was driven into the woods near by with no evidence of having been whirled | 
there. The field was somewhat north of the centre and the sheaves were | 
drifted somewhat south as well as east in line with fallen trees. At Chapin’s | 
place, near Harveyville, the centre of the track seems to have been between | 
the house and barn. The north side of the barn roof and the south side of | 
the house roof there were carried off easterly over the garden. The débris of 
one of the smaller barns there lies northwesterly from the foundation, al- | 
though the building was south of the centre. Some roofs fell in on the foun- | 
dation. Bonham’s house was pushed northeasterly. Smith’s house, further | 
north, one-half mile west of Bonham’s, was carried southeasterly. The west 
end of Harvey's mill, near centre of track, was swung southerly six inches, 
while the débris of his barn, south of the centre, was carried northwesterly, 
and a large walnut tree lies north seventy degrees west. Between these 
buildings apple trees lie with their tops together. Patches of Gregory’s sheet- 
iron barn roof, about one mile east of Harveyville, were driven one thousand 
feet or more easterly in line of storm. A narrow strip of trees in woods east 
of Harvey's, on northern edge of track, lie directly west, as also at Hughes’, | 
near Cambra, but at other points on extreme southerly edge of the storm the 
same counter current may as seen as at Cline’s and Chapin’s. So the evi- 
dences multiply on every hand that but one general line of force existed, to 
wit, inwardly toward the centre of the track and easterly. 

**T find the same general drift in Wilkes Barre, but the local eddies and 
counter currents are more numerous than in the country. Here Judge Dana’s 
office, the pottery, Kittle’s smoke stack, Hazard Works, Catholic Church 
steeple, Robbin’s mill, Brown’s Block, Lee’s planing mill, all in or near | 
eentre of track, and all small chimneys, as also ten thousand other things out- | 
side of centre of track, drifted directly with the storm to one that eddied out | 
of the main course, as before indicated.”’ 

Prof. Santee says: ‘‘ Perhaps the most striking peculiarity of the track of | 
the storm of August 19th is the waving line which it marks out with points of 
regularity as it passes across the face of a section entirely irregular in its sur- | 
face. Everyone is familiar with such phrases as ‘The storm followed the | 
river,’ ‘A storm passed along the side of the mountain,’ and kindred expres- 
sions. Now this storm, as shown by its track, moved entirely independent of | 
any of the usually recognized local controlling causes, as will be seen by an | 
examination of the line through our valley, the accuracy of which may easily | 
be verified by any person interested. 

‘Beginning about two miles southwest of Nanticoke its course was about 
north 60° east to the eastern end of Nanticoke bridge, then curving southward 
the course is south 85° east about half-way to Butzbach’s Landing, then turn- 
ing northward to a parallel with the first part of course north 60° east it 
reaches Butzbach’s Landing. nearing again to a parallel with the second part 
of the course south 85° east it crosses near the cemetery at Hanover Green 
through about a mile of woodland, crossing the corner of the cemetery lot at 
the cross roads on the middle road below Wilkes Barre through Sively’s woods 
across the Downing rifle range to the southern part of Petty’s woods where it 
makes another turn to the northward, a general course to Five Points north 
60° east. 

‘*From Five Points to Mountain Park the course is again south 85° east. 
There are shorter turns in the course, but they are not probably due to a turn 
in the general course of the storm. This feature is true in the a 
Valley tornado as well as that which passed through our valley. The vibra- 
tion to north and south being regular throughout its course. 

‘* Another noticeable characteristic is the tendency to divide generally into 
two main lines of damage, especially where the tornado seemed to rise from 
the earth or where it was descending and before it reached its closest sweep 
to the ground. These lines again would subdivide, each seeming to have 
almost the characteristic of a smaller tornado. Thus in Sively’s woods, at the 
west of Downing’s rifle range, there are three or four distinct lines of broken 
timber with intervening spaces left almost untouched, and so, perhaps few 
have failed to notice in our city, are lines of wreck, and but little damage 
between. At Ross Street, the southern end of the Hazard Rope Works was 
crushed by the southern line, while the northern line of the storm was higher 
in the air at S. Y. Kittle’s place. At Market Street the southern line struck 
Stegmaier’s brewery, while the northern line took the top portion of Brown’s 
block. These lines are much more readily traced in the forests because the 
show more regularly the entire effect of the wind than do buildings which 
differ so greatly in height and strength. 

“Another curious trait is the severity of the storm in deep and narrow val- 
leys. Among the severest points of the storm are the crossing at Fishing 
Creek, where it struck and nearly destroyed the fine buildings belonging to 
Hilbert Hulme, Harveyville; where it crossed Huntington Creek at Mallory 
Wolfe’s place, which is between hills on low ground; at the point where it 
crossed Hunlock’s Creek and destroyed the heaviest body of timber on the 
track; also at the east of the ridge on which the Hillard Grove school stands, 
and at the east of Elbow Mountain, on John P. Lawler’s farm. Each of these 
points is protected by a high and steep bill at the west from all ordinary west 
winds, but each is a point of special damage by this storm. While this belt of 
débris, ranging from fifty to a thousand yards in width, with its divisions 


and thistle-down are caught up and float away, or such twists in trees as before | and side currents, indicated by the direction in which various articles are car- 


ried, offers a very complex and often contradictory field for study, yet I think 
there is that which may be reduced to some order. If the track of the storm 
at any given point be divided into four equal bands running with the track, 
then the northern and the southern portions would be similar, each consistin 

of broken trees, lying forward and inward toward the severer central parts of 
the storm. Of the two central fourths of the storm-track the southern line 
would consist of débris scattered forward almost directly in the the course of 
the storm, while the northern line would be made up of wrecks lying to every 
en of the compass, as op the wind had come from every direction. 
Vhile many exceptions would occur, these conditions would generally be 
found. Many heavy articles would be found carried to the east, northeast, 
north, and northwest, while but few would be found carried to the south or 
southeast. Hundreds of trees lie with their tops to the west and nearly all are 
in the northern belt of the severe part or main track of the storm. No trees 
on the southern side of the storm were turned to the west, as far as I have seen, 

‘* During the first few miles of each tornado it is described as white or trans- 

arent. The Huntington tornado was a white cloud from the ridge west of 
aittle Green Creek to Frank Bellas’ place, where it suddenly became intensely 
black. The Wyoming tornado passed through nearly the same phase as it 
crossed Hanover, becoming intensely black as it struck South Wilkes Barre. 

‘*Tn each case after the storm became black, fire was noticed in the storm 
by a number of witnesses, whose testimony could hardly be questioned. Tak- 
ing the various descriptions which I received, the fire in the dark cloud is a 
prominent characteristic. 

‘From Fishing Creek to Pine Creek the odor of the air surrounding the 
storm was very strong and accounts of it agree with the accounts of the smell of 
ozone and antozone which are produced by lightning strokes, or by a powerful 
current of electricity passing through oxygen gas. Ina portion of its course the 
storm is described pA vee we a hum like the hum ofa rapidly-revolving cylinder. 

‘*While in most of the course there was little or no rainfall with the tor- 
nado, yet at Roland Wilkinson’s place the people were drenched with a sud- 
den sheet of rain which was in the storm. 

‘The crushing of trees and buildings downward in places indicates points 
of great pressure, while the bursting of a closed room near Harveyville seems 
a plain proof of vacuum or an approach to it. 

‘* Window glass punctured as by a gunshot indicate a speed of the current 
able to project small bodies at a velocity to produce such results and there are 
too many such instances to explain upon any other supposition. On the other 
hand there are many instances of animals, buildings, and persons and various 
articles lifted and let down again without clear evidence of being touched by 
any severe wind. A barn with horses in it was lifted over a fence and the 
horses unhurt. Cattle were carried about without serious harm, as has before 
occurred in western tornadoes, and in one place a jar of fruit was carried a 
long distance and only the porcelain lining of the cover broken. 

‘* Many trees along the storm line are withered as by fire, and some are en- 
tirely dead though but little broken. 

** At one point articles of clothing which were bleaching on the grass were 
covered with spots which appeared as if scorched by a hot iron.”’ 

Mr. G. E. Curtis reports: ‘‘The City of Wilkes Barre, Pa., was visited by a 
tornado at 5 p. m. on August 19, 1890. For the half hour previous to the 
advent of the tornado an intense thunder-storm seemed to be approaching 
from the southwest, and vivid lightning flashes marked its gathering faty. On 
reaching the city the storm apparently increased in energy, the lower clouds 
began scudding in great circles at tremendous speed, and a sudden gust of 
wind sprang up, blowing towards the oncoming mass of black cloud. With an 
increasing roar and darkness, the concentrated storm swept northeastward 
through the entire length of the city, carrying death and destruction in its 
path. Sixteen persons were killed outright or soon died from injuries re- 
ceived, and additional deaths were reported as indirectly occasioned thereby 
ata laterdate. No carefully conducted estimate of destruction has been made, 
but $500,000 is considered to be a moderate estimate of the losses directly 
sustained by property owners in the tornado path. On September 2d the pres- 
ent writer visited Wilkes Barre to find what could still be learned as to the char- 
acter of the storm by examining the distribution of the débris and by obtain- 
ing the statements of careful observers. And I desire here to acknowledge 
the kindly assistance rendered by Judge D. L. Rhone, and by the editors of 
the Wilkes Barre ‘Record,’ who personally conducted me over large portions 
of the tornado track, and solehell dah many of the salient features still to be 
witnessed as evidences of the power of the storm. 

‘The first striking peculiarity observed was the sporadic character of the 
destruction. The idea of a narrow path within which everything is levelled to 
the ground, or practically destroyed, had no realization in this tornado. The 
track can indeed be defined by the destruction that it wrought, but it is of ir- 
regular width, and throughout its whole length in the city it exhibits unac- 
countable alternations of destruction and preservation. The tornado was as 
lawless and freaky in its behavior as it is mysterious in the development of its 

ower; and after the latter shall have been satisfactorily accounted for, the 
eed will still continue to puzzle and astonish both the ignorant and the 
learned. In the centre of destruction the tornado was a respecter neither of 
persons nor of well-constructed brick and mortar, but selected at random the 
victims of its power. Sometimes strong brick structures were badly wrecked, 
while weak frame buildings beside them were left untouched. This, however, 
only in what may be termed the centre of destruction. On the borders of the 
track damage consisted largely in unroofing, and here well-built houses with 
firmly-secured roofs, very generally culepell injury. 


| 
| | 
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“* With respect to the direction in which trees were blown down, roofs carried 
away, and débris scattered no complete uniformity exists. Material, especi- 
ally in the ceritre of destruction, can be found carried in every direction, but, 
taking the path of destruction as a whole, the generalization adopted by Prof. | 
H. A. Hazen, that from both borders of the track trees and débris are blown | 
forward and inward toward the centre, seems to be quite well sustained. That 
such is the case is also confirmed by Judge Rhone after examining the track | 
of the tornado both in Wilkes Barre and for many miles through the forest | 
southwest of that city. A similar observation has been related to me by an 
observer of the tornado tracks in the forests of Arkansas. It appears, there- 
fore, that, in general, a surface current of destructive force blows from either | 
side inward to feed the vortex of the storm. Many persons described the | 
motion of the tornado cloud as like that of a huge balloon, careening from | 
side to side in its progress, at one time swooping down to the ground, and then 
floating for a time entirely above it. This conception of the actual behavior | 
of the tornado cloud enables us to understand in some degree the extraordin- | 
ary freaks in the destruction. The pendant apex of the cloud, like the car of | 
a balloon, swishes into the side of a house here, lashes the corner of a roof there, | 
curls around a church steeple or factory chimney yonder, and further on swirls 
up a whole mass of timber into its centre, whirling them in its grasp, and 
dropping them hundreds of feet away. In addition to these general character- 
istics, some individual phenomena deserve to be specially mentioned. An in- 
teresting feature, observed in a considerable number of cases, was that the roof 
of a house was blown off and the entire leeward side was torn outward with it, 
leaving the interior of the house wholly exposed. 

‘In at least one case, however, | bend a house, a portion of whose lee- 
ward side was blown out on the first floor, while the roof remained intact. 
This seemed like an actual case of bursting, and could not be ee like 
the others, as having been dragged outward by the attached roof. I heard | 
also of other houses in which the side blew out, while the roof remained un- 
hurt. A case of equally great interest was a row of light frame tenement 
houses situated in a depression on the east side of the Lehigh Valley Railroad 
track near the Pennsylvania Railroad round-house. The houses, each 16 feet 
in width, were placed five feet apart, and faced about east by south. The 
path of destruction at this point is of unusual width, and changes from a 
northeasterly to a more easterly direction.. Consequently it is difficult to | 
locate the centre of the path of greatest destruction, or to construct any sim- 

le idea of the tornado’s behavior. The railroad embankment, 20 feet high, 
divides the path into two parts, and it is not irrational to suppose that the 
tornado cloud may likewise have divided itself into two oe But, in any | 
case, the phenomenon is this: the house on the south side of the row was 


lifted from its foundation and dropped three feet forward and five feet to the 


left, close up against the middle house. The house on the north side was 
taken up and set down about three feet backward, and close up against the 
middle house. The middle house was lifted up and dropped back again in 
its place without much displacement but with considerable injury—its lower 
portion being battered in, as if it had been dropped from a greater height 
than the others. A photograph in my possession ‘Mastrates these details. 
“*Of many other phenomena I will mention only one more. A large smoke 
stack with an attached piece of casting, the whole mass weighing not less than 400 
and perhaps 500 pounds, lies in a yard on the northwestern edge of the tornado 
track, having been carried fully 500 feet north from a mill in the centre of the 
track. The mass seems therefore to have been whirled up to an unknown 
height by a vertical uplift, and then carried by a current of enormous force to 
the northward until its inertia carried it out of the tornado cloud, after which 
it reached the ground under the action of gravity and its acquired velocity.”’ 


WATER-SPOUTS. 
On the 20th, between 3.45 and 4 p. m., 4 water-spouts were 


observed about 44 miles nnw. from Key West, Fla. 3 of the 


spouts were well-defined though of small diameter. The water 
at their base was churned into a mist which extended to a 
height of about 20 feet. The fourth spout, which developed 
at 3.50 p. m., extended downward but a short distance from 


the clouds, although its influence extended to the water, as 
shown by the mist raised. Each of the formations lasted 5 


minutes. The cloud under which the spouts formed was 
cumulo-stratus in formation, and the spouts developed between 
2rain squalls. On the 30th, at 6.15 p. m., 3 well-defined water- 
spouts were observed in the Gulf about 2 miles off Galveston 
Island. The cloud with which the largest spout was connected 
had the characteristics of a tornado cloud; no rain fell from 
it, and the sky was clear to the north and south. This cloud 
connected with 2 others, one to the west and the other to the 


east, from both of which rain was apparently falling. The 


other 2 spouts were located between the observer and the rain 
cloud on the east of the large spout; they were well defined 
and connected with the water below. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. 


The following table shows the danger-point at the several | 
stations; the highest and lowest water during August, 1890, 
with the dates of occurrence and the monthly ranges : 


Heights of rivers above low-water mark, August, 1890 (in feet and tenths). 


| 
é Highest water. Lowest water. = 
= | 
Date. Height. Date. (Height. 
Red River. 
Shreveport, La 29-9 31 2-5 23-24 | —0.2 2-7 
Arkansas River, 
Fort Smith, Ark 22-0 30 11-5 12 to 
Little Roek, Ark .......0..0seeeee 23-0 24 10.1 I 32. 6&9 
Missouri River. | 
Fort Buford, N. Dak I 6.0 31 2-6 3-4 
Bioux City, LOWA I 8-9 31 6.0 2-9 
Omaha, Nebr 18.0 I 9-1 31 7-3 1.8 
Kansas City, Mo .......ceeeseeees 21.0 I 95 | 31 6-3 3-2 
Mississippi River. 
Saint Paul, Minn “5 I 2-4 11, 18 | 1-3 | 
La Wis 1,2 4-3 2) 32, 
Dubuque, 4 4 16} 3-0 1-8 | 
Davenport, lowa I 2-9 17 | 1-7 1.2 
Keokuk, lows ° I 32 18, 19 1.6 1.6 | 
Saint Louis, Mo.. | I 10-7 | 78 2-9 
Cairo, Ul | I 12.8 3-8 | 
Memphis, Tenn.. -6 I 3-0 
Vicksburg, Miss . +0 I 12.8 «3.8 | 
New Orleans, La +0 27 5-0 3-6 1-4 
Ohio Ri j 
Pittsburgh, Pa 22.0 27 8.8 31; «#9 
Parkersburgh, W. | 28 13-2 | 5 2-7 | 105) 
Cincinnati, Ohi0 ... 50-0 | 3°; 20-8) 5-8 | 15-0) 
Louisville, Ky 25-0 | 54) 
Cumberland River. | | 
Nashville, Tenn ..... 400 12 12-2 5,22 2-7 9-5 | 


Heights of rivers—Continued. 


~ 5 é Highest water. | Lowest water, =, 
pate. (Height. Date. ‘Height. 
Tennessee River. 
Chattanooga, Tenn .............+. 33-0 | 10; 75 22 2-5 5-0 
River. 
ittesburgh, Pa ..... 8.8 I 


| Portland, Oregon...........0++05+ 15-0 1,253 m* 25 3-2 39 


LOW WATER. 
Arkansas River —At Fort Smith, Ark., the river fell to zero 


on the gauge on the 12th. This is the lowest stage of water 


on record at this point since 1856. At Wichita, Kans., the 


river, which had been dry for weeks, began rising the night of 


the 25th. The river began to fall again on the 30th. 
FLOODS. 


| 
| 
At Eagle Pass, Ariz., the Gila River was high and impas- ) 
sable sof the month. Ditches were much damaged, and freight- 
ing impeded or stopped. 
HIGH TIDES. - 
Unusually high tide occurred at Key West, Fla., 1st, 2d, and 
28th to 31st, and the tide was very high in Pensacola Bay, 26th, 
27th, and 28th. 
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AURORAS. 


Auroras were reported as follows: 2d, Farmington, Minn. 
3d, Ilion, N. Y. 6th, Carson, Iowa. 10th, Hanover, N. H. 
14th, Saint Andrews, N. B.; Orono, Me.; Amherst and New- | 
buryport, Mass.; Berlin Mills, N. H.; and Grantsburgh and | 
Madison, N. H. 14-15th, Green Mountain, Me. 15th, Bar) 
Harbor and Orono, Me.; and Newburyport, Mass. 16th, Kent’s | 
Hill, Me.; Pine River Dam, Minn.; and Webster, S. Dak. | 
17-18th, Sault de Ste. Marie, Mich. 18th, Green Mountain, | 
Me.; Amherst, Mass.; Saint Vincent, Minn.; Hanover, N. H.; 
and Webster, 8. Dak. 19th, Sault de Ste. Marie, Mich.; Huron. 
and Webster, S. Dak. 19-20th, Saint Vincent, Minn. 20th, 
Alta, Iowa; and Farmington, Minn. 24th, Webster, 8. Dak. 

Saint Andrews, N. B., 14th: an auroral light of a curtain- 
like formation was observed from 8.30 to 9.30 p. m. 

Green Mountain, Me., 14-15th: a faint aurora consisting of 
a well-defined arch of white light was observed from 8 p. m., 


ELECTRICITY. 


served from 10.10 p. m., 19th, to 1.40 a. m., 20th, consisting of 
8 well-defined streamers. The aurora extended from azimuth 
about 175° to 210° and varied from deep red to pale straw in 
color. Two streamers located in the centre of the display 
attained altitude about 60°. 

THUNDER-STORMS. 


The more severe thunder-storms of the month are described 
under “Local storms.” East of the Rocky Mountains thunder- 
storms were reported in the greatest number of states, 30, on 
the Ist, 4th, and 19th; in 20 to 29 on the 2d, 3d, 5th to 10th, 
17th, 20th, 21st, and 26th; in 10 to 19 on the 11th to 16th, 
18th, 22d, 24th, 25th, and 27th to 30th; and in 5 to 9 on the 
23d and 31st. 

Easf'of the Rocky Mountains thunder-storms were reported 


on the greatest number of dates, 30, in Fla.; on 20 to 28 in IIL, 


Iowa, Kans., La., Mo., Nebr., N. Y., 8. Dak., Tenn., and Tex.; 
on 10 to 19 in Ala., Ark., Conn., Ga., Ind., Ky., Md., Mass., 


14th, until morning o: 15th. The arch rose to altitude 8°, and | Mich., Minn., Miss., Mont., N. H., N. J., N. C., N. Dak., Ohio, 
extended from azimuth 150° to 215°, with maximum brilliancy | Pa., 8. C., Vt., Va., and Wis.; and on 1 to 9 in D. C., Ind. T., 
about 10p.m. A similar display both as to time and character Me., R.I.,and W. Va. West of the Rocky Mountains thunder- 
was observed on the 18th. storms were reported as follows: Ariz., lst to 31st; Colo., 1st, 
Sault de Ste. Marie, Mich., 17-18th: an aurora consisting 4th, 5th, 8tb to 20th, 22d, 24th, and 27th; Cal., 5th to 9th, 12th, 
of an arch of pale orange color extending from azimuth 175° 13th, 14th, 17th, 21st, and 26th to 29th; Idaho, 8th, 9th, 10th, 
to 225°, from which beams of light shot up to about altitude 13th, 17th, 18th, 20th, 23d to 27th, and 30th; Nev., 5th to 14th, 
25°, was observed at 9.15 p. m., 17th. The display disappeared 21st, 22d, 24th, and 27th to 31st; N. Mey., Ist, 2d, 4th, 13th, 
about 2.20 a. m., 18th. On the 19th an aurora consisting of a 15th to 23d, 25th to 28th, and 31st; Oregon, 13th, 14th, 28th, 
white light which rose to about altitude 20° was observed at | 30th, and 3lst; Utah, 8th to 15th, 17th, 18th, 19th, 21st, 22d, 
9.45 p.m. The maximum brilliancy of this display occurred 24th, 27th, 29th, 30th, and 31st; Wash., 10th, 18th, 20th, 21st, 
about 11.35 p. m., at which time it extended from nw. to ne. 29th, 30th, and 31st; Wyo., 2d, 3d, 4th, 9th to 13th, 15th, 16th, 
18th, 19th, 21st to 26th, 28th, and 30th. There were no states 


At 11.50 p. m. the aurora had disappeared. 
Saint Vincent, Minn., 19-20th: an auroral display was ob-' and territories in which thunder-storms were not reported. 


7 


MISCELLANEOUS PHENOMENA. 


SUN SPOTS. ‘completed the transit, disappearing in facule 7th. August 
Bi : 2d prominent facule on east limb, which broke out in small 
ote _ ot oat Observatory, Pa., (observed by Prof. F. | spots 5th and subsided 8th. Poor definition and apparently 
» clear dise until 25th, when 2 large groups appeared by rotation, 
were on the meridian 31st. September Ist unchanged. 


| 
| 
| 


| 
2 tz | os Z, These groups occupied the same position as the July 28th dis- 
|. turbance, which, however, had about subsided before passing 
| | ‘the western limb. 
Date $2 John W. James, Riley, Ill.: 2d, spot of July 25th van- 
ished before reaching western edge. 3d, a large spot, esti- 
jis! 24,200 miles in diameter, was on sun’s meridian. 5th 
breaking up, and gone 8th. 9th to 25th, observations on 
\S|aidia\|s\a E |S 14 days, but no spots seen. 26th, a fine group near eastern 
edge; this group was estimated 94,000 miles long, and had a 
ay ‘at Fo o | o| o| 3 | 22| 2 Definition poor; 1 large spot. large spot at each end, 34,200 and 27,400 miles in diameter ; 
8) each spot was surrounded by numerous small spots, and they 
o| 3| of o| of Definition fine; 1 large spot. connected by a string of small spots. This group was 
o| o| 2) 9/1 DeGnition poor; sise medium. the finest and sharpest in definition of any seen for years. 
» 5PM... O| o| O| 2) I efinition good. 
4pm... o| of | Mr. D. E. Hadden, Alta, Iowa: one large spot in north lati- 
.m. | | oO} I ood, 
of Definition Sir; sien tude near meridian, Ist. One spot, ne.,2d to5th. One group 
13 $P-M.... © Definition fair. and 4 small spots, new, se., 6th. One group and 2 small spots 
14 3P-M.... 2) ©| of o| o| 2| Definition fair; spots small. err ’ I 
15 4P-m.... 0) o| o| o| o Definition good. visible, se., 7th. Clear dise and no spots, 8th to 11th, 13th to 
I | efinition poor; spots sr 9 "4 9 
(19th, 2istand 22d. 23d cloudy. One group and 2 small spots, 
8, 3 p.m.../ o| o| Definition poor. new, visible 24th. 25th cloudy. One group and 4 spots, new, 
o| o| of ef good. on 26th; brilliant facule near limb, ne.; group on w. limb 
22, 5P-m.... 2) 3. ©, ©| o| o| 2| 3, 1 Definition good; spots small, surrounded by facule. 27th, one group, 8 spots, 1 large spot 
24, 4 p.m.. § ©! o| 3} 8| «| Definition fair; near edge of sun. ll: l 
a5, o| o| o| Definition good; large spot. and others small; faint spot, ne., surrounded by facule. 28th, 
26, It a. Mm.. 10 2 I ennition poor; rge 8 ts. . 
ere | Definition spot. | 5 spots, new.; one group, 13 spots; one large spot, 3 smaller, 
28 3Pp-m.... 0/26) o| 8| o| o| 2/96| 1 Definition ood 2 very large spots others very faint, 3 days in on sw. limb. 29th and 30th, one 
5 = | 60 nition fair; ge ts. | 3 
3pm... 1 © Definition good; 2very large gpots | STOUp, 9 Spots; appearance about the same as 28th, but larger 
3pm... ©) o| 2/ o Definition fair; 2 very large spots. | spots, separated more. 


— Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were 
Mr. C. E. Buzzell, Leaf River, Ill.: the group of July 28th‘ observed 2d, 4th, 6th, and 27th to 31st. 
3 
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DROUGHT. 

In Kans., Nebr., 8. Dak., Iowa, north Tex., Ind. T., Ky., IIl., 
and south Mich. the drought was broken by rain daring the early 
part of the month, and in Ohio the rains of the middle of the 
month ended the dry spell in that region. In S. Dak. late 
crops were reported injured. In southwest Minn. the drought 
was very severe and streams were reported very low. In 
Ohio great injury was caused to corn, potatoes, and fruit. In 


‘southern Mich. potatoes, fruit, and berries were affected. In 
east and central Va. the month was unusually dry, and corn 
and vegetation were damaged. 


PRAIRIE FIRES. 


Prairie fires caused considerable damage in parts of Mont. 
and 8. Dak., in Ford and Edwards counties, Kans., and in 
-MeCulloch Co., Tex. 


VERIFICATIONS. 


FORECASTS FOR 24 HOURS IN ADVANCE. 


[ Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 
E. Williams, chief clerk of the Forecast Division. } o 

The forecasts for districts east of the Rocky Mountains for 
August, 1890, were made by Captain H. H. ©. Dunwoody, 4th 
Artillery, Signal Officer, and those for the Pacific coast districts 
were made at San Francisco, Cal., by 2d Lieutenant John P. 
Finley, Signal Corps. 
Percentages of forecasts verified, August, 1890. 


FORECASTS FOR 48 HOURS IN ADVANCE. 

_ Appreciating the great importance that long time predic- 
tions possess for the general public the Chief Signal Officer has 
authorized forecasts for 48 and 72 hours, covering the 2d 
and 3d days in advance. These are optional with the fore- 
east official, and are only made when clearly in the public 
interest, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

| Pereentages of verifications of forecasts made for second day 
inadvance. Number of predictions made: weather, 18; tem- 
perature, 26. Percentages of verifications: weather, 58.1; 


States. States. temperature, 65.4; weather and temperature combined, 61.8. 
a —_—_———===| No forecasts for 72 hours were made during the month. 
MAING... Bo.r | Kentucky 83-6 
New Hampehire 82-7 | 82. 5 CAUTIONARY SIGNALS FOR AUGUST, 1890. 
| Indian Statement showing percentages of justifications of wind sig- 
Rhode Island | ss.3 nals for the month of August, 1890: 
Commectiout. 75-9 soWer Michigan 86.1 7; » oad 
Eastern Now York.....c.cscsccccces 8o.1 Upper Michigan .......0...eseeeeees 79-0 Wind signals.—(Or dered by Captain H. H. C. Dunwoody.) 
Western New York 84-5 4-4 Total number of signals ordered, 51, of which 32 were justi- 
Western Ponasyivania...........c 83-7 | lows go.; fied as to velocity, and all as to direction. Of the signals 
3 ordered, 50 were cautionary signals, of which 31 were justified, 
Maryland ......... 82-1 | 85.8 and one was a storm signal which was justified. 11 signals 
Distriet of | North were ordered for easterly winds, and 40 for westerly winds, 
North Carolina -6 | South Dakota... 77-0 all of which were justified. Percentage of justifications 62.5. 
Bouth Carolina... -2 Southern California*®... 89-8 N ld al 1 
"2 | Northern Californis®... o cold-wave signals were ordered during the month. 
Eastern Florida .. +6 | . 85-7 
Western 87-3 Percentages of verifications of weather and temperature signals reported by 
AIADAINA ‘6 || By elements: 86.0 directors of the various State Weather Services for August, 1890. 
.6| Monthly percentage of weather and 
-4 temperature combined ?.......... 84.2 States es States zs 
*In determining the of weather and temperature combined,the'.—s | 
Pacific coast states are not included. t The forecasts of temperature in districts east Llinois | 87-3 || Nebraska 80.6 89.0 
of the Rocky Mountains for August, 1890, were made with reference to the maximum LOWS im 75-9 85.8 
temperature alone; that is, a prediction of warmer or cooler indicated that the maxi- Louisiana, northern......... 88-0 96.0 North and South Dakota....| 92.0 92-0 
mum temperature of the day « ssiqnated would be higher or lower than the maximum | Louisiana, southern......... 79-9 | 92-0 || OWIO .......eeeeccsscceceeees 84.0 88.0 
of the previous day. tThe monthly percentage of weather and temperature combined MiNNeSOtA ....+6-.eeeeesesees | 69-0 73-0 Pennsylvania............... 82-0 85-0 
is determined by multiplying the percentage of weather by 6, and the percentage of | Missouri................+.++- | 85-0 | 87-0 South Carolina.............. 94-5 79-1 


temperature by 4, and dividing their sum by ro. 


STATE WEATHER SERVICES. 


[ Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. } 
The following extracts and summaries are republished from reports for August, 1890, of the directors of the various 


state weather services: 
ALABAMA. 

The weather was unfavorable to the cotton crop, as it favored the develop- 
ment of rust, which caused considerable damage. 

Temperature.—Highest monthly mean, 80, at Livingston; lowest monthly 
mean, 72.1, at Chepultepec; maximum, 97, at Eufaula, 7th, and at Marion, 
27th; minimum, 50, at a ree 23d, and at Double Springs, 31st. 

Precipitation.—Greatest monthly, 7.30, at Florence; least monthly, 0.07, at 
Pine Apple. 

rind Prevailing direction, southwest.—Prof. P. H. Mell, Auburn, di- 
rector; J. M. Quarles, Private, Signal Corps, assistant. 
ARKANSAS. 

Temperature.—The mean was about 2.0 above the normal; maximum, 104, 
at Lead Hill, 8th; minimum, 50, at Forrest City, 13th; greatest local monthly 
range, 46, at Lead Hill; least local monthly range, 19, at Winslow. 

Precipitation.—The average was about 0.36 above the normal; greatest 
monthly, 10.52, at Winslow; least monthly, 0.15, at Malvern.—M. F. Locke, 
Commissioner of Agriculture, Little Rock, director; W. U. Simons, Ser- 
geant, Signal Corps, assistant. 


COLORADO. 


Temperature.—The mean was 4.0 above the ave for the last 4 years ; 
highest monthly mean, 76.7, at Lamar; lowest monthly mean, 48.9, at Cli- 
/max; maximum, 104, at Bennet, 6th, and at First View, 7th; minimum, 24, 
‘at Alma, 25th; greatest local monthly range, 66, at Julesburg; least local 
| monthly range, 30, at Cumbres. 

Precipitation.—The rainfall was 0.10 above the average for the last 
4 years; the amount ranged from 5.41, at Watervale, to trace, at Westcliffe. 
| Wind.—Prevailing direction, west.—Prof. F. H. Loud, Colorado Springs, 
director; W. S. Miller, Sergeant, Signal Corps, assistant. 


ILLINOIS. 


Temperature.—The mean was 2.8 below the normal of the past 15 years; 
maximum, 104, at Atwood, East Peoria, and Pontiac, 3d; minimum, 40, at 
| Aurora, 23d. 

Precipitation.—The average was 0.36 below the normal of the last 12 
years; greatest monthly, 7.06, at Jordan’s Grove; least monthly, 0.95, at 
Collinsville. 


| 
| 
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Wind.—Prevailing directions, southeast and northwest.—John Craig, Ser- 
geant, Signal Corps, Springfield. in charge. 
INDIANA. 


Temperature.— Highest monthly mean, 74.0, at Marengo, Shelbyville, and 
Muncie; lowest monthly mean, 65.0, at Mauzy; maximum, 100, at oe 
burgh, Ist, and at Angola, 3d; minimum, 40, at Delphi, 23d; greatest monthly 
range, 55 at Delphi; least monthly range, 32, at Butlerville. 

Precipitation.—Greatest monthly, 8.20, at Marengo; least monthly, 2.50, 
at Columbia City. 

Wind.-- Prevailing direction, southwest.— Prof. H. A. Huston, La Fayette, 
director; H. R. Patrick, Private, Signal Corps, assistant. 


IOWA WEATHER AND CROP SERVICE. 


Temperature.—There was a general deficiency in temperature. There have 
been but two cooler Augusts in Iowa within the last twenty years, but the frost 
line was only barely touched on a few dates during the month, and no material 
damage has been reported; highest monthly mean, 73.6, at Glenwood; lowest 
monthly mean, 63.9, at Cresco; maximum, 102, at Belle Plaine, Blakeville, 
Glenwood, and Washington, 2d; minimum, 36, at Atlantic, 14th; greatest 
local monthly range, 63, at Atlantic; least local monthly range, 38, at Inde- 
pendence and Iowa City. 

Precipitation.—The average was slightly below the normal; 
monthly, 6.44, at Manson; least monthly, 1.02, at Omaha, Nebr. 

Wind.—Prevailing direction, south.—J. R. Sage, Des Moines, director; 
G. M. Chappel, Sergeant, Signal Corps, assistant. 

KANSAS. 


Temperature.—Highest monthly mean, 81.7, at Kellogg; lowest monthly 
mean, 70.2, near Concordia; maximum, 115, at Kellogg, 9th; minimum, 40, 
at Lakin, 27th and 28th; greatest local monthly range, 66, at Lakin; least 
local monthly range, 39, at Collyer; greatest daily range, 46, at Gibson, 12th; 
least daily range, 7, at Leavenworth, 19th. 

Precipitation.—Greatest monthly, 11.00, at Columbus; least monthly, 0.10, 
at Winona. 

Wind.—Prevailing direction, southeast.—Prof. J. T. Lovewell, Topeka, 
director; T. B. Jennings, Sergeant, Signal Corps, assistant. 

KENTUCKY. 


Temperature.—The mean was about 3.0 below the normal; maximum, 101, 
at Pellville, Ist and 3d; minimum, 44, at Harrodsburgh, 31st; greatest monthly 
range, 55, at Harrodsburgh; least monthly range, 33, at Franklin. 

Precipitation.—The average was about 2.50 above the normal; this excess 
was confined to the eastern and southern portions of the state, elsewhere it 
was nearly normal; greatest monthly, 8.68, at Mount Sterling; least monthly, 
8.30, at Frankfort. 

Wind.—Prevailing direction, southwest.—Dr. E. A. Grant, Louisville, di- 
rector; Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 


Temperature.—The mean was nearly normal ; highest monthly mean, 83.6, 
at Mandeville; lowest monthly mean, 76.5, at North Louisiana Experimental 
Station; maximum, 102, at Cameron, 21st; minimum, 59, at Minden and 
Liberty Hill, 30th; greatest local monthly range, 40, at Liberty Hill and 
Coushatta; least local monthly range, 19, at Abbeville. 

Precipitation.—The average was nearly 1.00 above the normal; greatest 
monthly, 10.79, at Plaquemine; least monthly, 0.62, at Shreveport. 

Wind.—Prevailing iieeciion. south.—R. £. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 

MICHIGAN, 


Temperature.—The mean was 4.3 below the normal of the last fifteen years; 
highest monthly mean, 69.2, at Benton Harbor; lowest monthly mean, 57.5, 
at Crystal Falls; maximum, 104, at Bangor, 3d; minimum, 30, at East Loth- 
rop and Roscommon, 23d; greatest local monthly range, 68, at Paw Paw; 
least local monthly range, 31, at Atlantic; greatest daily range, 43, at Clinton, 
Flint, and Roscommon, 26th; least daily range, 1, at Bellaire, 9th. 

Precipitation.—The average was 0.10 above the normal of the last fifteen 
years; greatest monthly, 7.41, at Washington; least monthly, 1.28, at Weldon 
Creek. 

Wind.—Prevailing direction, northwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 


greatest 


MINNESOTA. 


Temperature.—The month was cooler than usual, and the deficiency in 
temperature was from 2.5 to 4.5 in various sections of the state; highest 
monthly mean, 66.2, at La Crosse, Wis.; lowest monthly mean, 59.1, at Po- 
kegama Falls; maximum, 97, at Grand Meadow, 2d, and at Morris, 7th; 
minimum, 30, at Saint Vincent, 22d; greatest local monthly range, 62, at 
Saint Vincent; least local monthly range, 38, at Lake Winnibigoshish Dam; 
reatest daily range, 45, at Saint Vincent, 5th; least daily range, 3, at La 
nang Wis., 12th, and at Duluth, 18th. 

Precipitation.—T he rainfall was slightly in excess in the central counties, 
in the upper and lower portions there were deficiencies of about 10 per cent., 
and in the vicinity of Saint Paul the deficiency amounted to 40 per cent.; 
greatest monthly, 3.96, at Red Wing; least monthly, 1.64, at Montevideo. 

Wind.—Prevailing direction, southeost.—John ealy, Corporal, Signal 
Corps, Saint Paul, in charge. 


MISSISSIPPI. 

Temperature.—The mean was 1.9 below the normal; highest monthly mean, 
81.6, at Moss Point; lowest monthly mean, 72.6, at Corinth; maximum, 100, 
at Columbus, 21st; minimum, 48, at Corinth, 26th; greatest monthly range, 
48, at Corinth; least monthly range, 18, at Pearlington. 

Precipitation.—The average was 1.47 above the normal; greatest monthly, 
8.29, at Louisville; least monthly, 0.50, at Kosciusko. 

Wind.—Prevailing direction, variable. —R. B. Fulton, Signal Corps, Uni- 
versity, director. 

METEOROLOGICAL REPORT OF THE MISSOURI STATE BOARD 
OF AGRICULTURE. 


Temperature.—The mean was about 2.5 below the normal in all parts of the 
state; highest monthly mean; 78.9, at Bradleyville; lowest monthly mean, 
69.8, at Glenwood; maximum, 106, at Princeton, 8d; minimum, 41, at Glen- 
wood, 20th; greatest local monthly range, 60, at Glenwood; least local monthly 
range, 30, at Lebanon and Bradleyville. 

Precipitation.—The average was about 0.75 above the normal ; greatest 
monthly, 15.39, at Sarcoxie; least monthly, 1.10, at Wither’s Mills.—Levi 
Chubbuck, Secretary of State Board of Agriculture, Columbia, director; A. 
L. McRae, Sergeant, Signal Corps, assistant. 

NEBRASKA. 


Temperature.—The mean was 1.5 below the normal; the maximum, 108, 
occurred at several stations early in the month; and the minimum, 34, is 
lower than any August minimum, except that of 1888, which was the same. 

Precipitation.—The rainfall was quite evenly distributed; from 1.00 to 3.00 


| fell over the greater part of the state.—Prof. Goodwin D. Swezey, Crete, 


director; G. A. Loveland, Sergeant, Signal Corps, assistant. 
NEVADA. 

Normal temperature, numerous thunder-storms, and heavy rains were the 
features of the month. 

Temperature.—Maximum, 110, at E] Dorado Canyon, 19th; minimum, 28, 
at Elko, 26th; greatest local monthly range, 75, at Elko; least local monthly 
range, 34, at Younts’ Ranch; greatest daily range, 55, at Pioche; least daily 
range, 15, at Beowawe. 

Se ee monthly, 3.44, at Tuscarora; least monthly, 0.10, 
at Verdi. 

Wind.—Prevailing directions, south and southwest.—Prof. Charles W. 
Friend, Carson City, director; H. E. Wilkinson, Corporal, Signal Corps, 
assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 

Temperature.—The mean was 1 below the normal; highest monthly mean, 
70.8, at Olneyville ; lowest monthly mean, 59.9, at Berlin Falls; maximum, 
94, at Plymouth, N. H., 4th, and at Lawrence, 5th; minimum, 82, at Berlin 
Falls, 16th; greatest local monthly range, 61, at Berlin Falls; least locad 
monthly range, 25, at Nantucket; greatest daily range, 44, at Plymouth, N. 
H., 17th; least daily range, 1, at Cotuit, 9th. 

Precipitation.—The average was 0.30 above the normal ; greatest monthly, 
8.85, at Stratford; least monthly, 2.05, at Block Island. 

Wind.—Prevailing direction, southwest.—Prof. William H. Niles, Boston, 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; J. 
Warren Smith, Private, Signal Corps, assistant. 

NEW JERSEY. 

Temperature.—The mean was 0.5 below the normal; highest monthly mean, 
76, at Trenton; lowest monthly mean, 68.5, at Newton; maximum, 99, at 
Beverly, 1st; minimum, 40, at Newton, 23d; greatest local monthly range, 
54, at Beverly, Ist; least local monthly range, 28, at Ocean City; greatest 
daily range, 33, at Tenafly and Gillette, 17th; least daily range, 3, at Asbury 
Park, 13th. 

Precipitation.—The average was 0.16 below the normal; greatest monthly, 
7.51, at Atlantic City; least monthly, 2.89, at Woodbury. 

Wind.—Prevailing direction, northwest.—E. W. McGann, Sergeant, Sig- 
nal Corps, New Brunswick, in charge. 

NEW YORK. 

Temperature.—Highest monthly mean, 72.4, at New York City and Fort 
Wadsworth; lowest monthly mean, 59.9, at Keene Valley; maximum, 100, 
at Marshland, 4th, and at Madison Barracks, 5th; minimum, 33, at Hyndsville, 
28d; greatest local monthly range, 61, at Hyndsville and Marshland; least 
local monthly range, 32, at Setauket. 

Precipitation.—Greatest monthly, 9.46, at Marlborough; least monthly, 
0.80, at Madison Barracks. 

Wind.—Prevailing direction, west.—Prof. E. A. Fuertes, Ithaca, director; 
I. G. Gardiner, Corporal, Signal Corps, assistant. 

NORTH CAROLINA. 

Temperature.—The mean was 2.3 below the normal; highest monthly mean, 
78.6, at Kitty Hawk; lowest monthly mean, 67.4, at Highlands; maximum, 
98, at Kitty ents Ist, and at New Berne, 17th; minimum, 40, at Hi hlands, 
12th; greatest local monthly range, 50, at Douglas; least local monthly range, 
19, at Hatteras. 

Precipitation.—The average was 0.75 below the normal; greatest monthly, 
10.72, at Willeyton; least monthly, 2.30, at Franklin. 

Wind.—Prevailing direction, southwest.—Dr. Herbert B. Battle, Raleigh, 
director; C. F. von Herrmann, Sergeant, Signal Corps, assistant. 
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NORTH AND SOUTH DAKOTA. 


Temperature.—The mean was 0.5 below the normal; greatest monthly, 72.0, 
at Fort Sully, Saint Lawrence, and Spearfish, 8S. Dak.; lowest monthly mean, 
59, at Gallatin, N. Dak.; maximum, 105, at Highmore, S. Dak., 5th ; mini- 
mum, 31, at Webster, S. Dak., 22d; greatest local monthly range, 72, at 
Woonsocket, 8. Dak.; least local monthly range, 35, at Wild Rice, 8S. Dak. 

Precipitation.—The average was about 0.81 below the normal; greatest 
monthly, 3.39, at Webster and Wild Rice, S. Dak.; least monthly, 0.04, at 
New England City, N. Dak. 

Wind.—Prevailing direction, southeast.—S. W. Glenn, Sergeant, Signal 
Corps, Huron, S. Dak., in charge. 

OHIO, 


Temperature.—The mean of the northern section, the middle section, the 


southern section, and of the state was 0.9, 0.8, 1.1, and 0.9, respectively, be- | 


low the average for the sections and state; maximum, 108, at North Lewis- 
burgh, 3d; minimum, 40, at Wooster, 24th; greatest daily range, 44.1, at 
Wauseon, 12th; least daily range, 4, at Hanging Rock, 14th. 

Precipitation.—The precipitation was largely in excess of the usual amount 
in all sections, the average for the northern section, the middle section, the 
southern section, and the state, was 1.04, 0.88, 2.05, and 1.33, respectively, 
above the normal for the sections and state; greatest monthly, 8.38, at George- 
town; least monthly, 1.93, at Hudson. 

Wind.—Prevailing direction, southwest.— Prof. B. F. Thomas, Columbus, 
director ; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, 
Signal Corps, assistant. 

OREGON. 


Temperature.—The mean was about the normal; highest monthly mean, 
74.4, at Hood River; lowest monthly mean, 59.0, at Gold Beach; maximum, 
100, at McMinnville and Grant’s Pass; minimum, 33, at North Powder. 

Precipitation.—The average was 0.48 below the normal. Over 1.00 fell 
along the extreme northwest coast, and in parts of the state from trace to 0.79. 

Wind.—Prevailing direction, northwest.—Hon. H. E. Hayes, Master State 
Grange, Oswego, director; B. S. Pague, Sergeant, Signal Corps, assistant. 


PENNSYLVANIA. 


Temperature.—The mean was 2.0 below the normal; highest monthly mean, 
73.6, at Philadelphia; lowest monthly mean, 60.1, at Wellsborough; maxi- 
mum, 98, at New Castle, 3d, and at Gettysburgh, 6th; minimum, 34, at Som- 
erset, 24th; greatest local monthly range, 29, at Huntingdon ; least local 
monthly range, 13, at Erie; greatest daily range, 47, at New Castle, 16th; 
least daily range, 2.0, at Grampian Hills, 21st. 

Precipitation.—The average was over 1.50 above the normal; greatest 
monthly, 9.65, at Carlisle; least monthly, 2.58, at Philadelphia. 

Wind.—Prevailing direction, west.— Under direction of the Franklin Insti- 
tute, Philadelphia; Tr. F. Townsend, Sergeant, Signal Corps, assistant. 


SOUTH CAROLINA. 


Temperature.—The mean was 0.4 above the normal of the last 3 years; 
highest monthly mean, 80.0, at Port Royal; lowest monthly mean, 72.1, at 
Camden; maximum, 96, at Blackville, lst; minimum, 51, at Yorkville, 24th; 
greatest local monthly range, 44, at Cheraw; least local monthly range, 18, 
at Timmonsville. 

Precipitation.—Greatest monthly, 7.95, at Winnsborough; least monthly, 
1.61, at Port Royal. 

Wind.—Prevailing direction, south.—Hon. A. P. Butler, Columbia, di- 
rector; G. E. Hunt, Sergeant, Signal Corps, assistant. 

TENNESSEE. 


The meteorological conditions were for the most part near the normal, ex- 
cept the period he temperature during the last two decades, and the rain- 
fall, which was considerably above. 
Temperature.—Highest monthly mean, 77.0, at Union City and Memphis; 
lowest monthly mean, 69.6, at Andersonville; maximum, 99, at Watkins, 4th; 
minimum, 48, at Nunnelly, 12th, at Andersonville, 25th, and at Hohenwald, on 
the 24th and 31st; greatest local monthly range, 49, at Hohenwald; least local 
monthly range, 29, at Covington; greatest daily range, 40, at Hohenwald, 24th; 
least daily range, 2, at Nunnelly, 5th, Ashwood, 7th, Florence Station, 26th, 
and at Knoxville, Jacksboro, and Rugby, 28th. 

Precipitation.—Greatest monthly, 9.91, at Springdale; least monthly, 2.76, 
at Rockwood. 

Wind.—Prevailing direction, southwest.—J. D. Plunket, M. D., Nashville, 
director; H. C. Bate, Signal Corps, assistant. 

TEXAS. 


Temperature.—The temperature was slightly below the normal, except in 
the extreme western portion, where the normal prevailed; highest monthly 
mean, 87.5, at Haskell; lowest monthly mean 75.6, at Panhandle; maximum, 
106, at Haskell, 30th; minimum, 51, at Panhandle, 8th; greatest local monthly 
range, 52, at Coldwater; least local monthly range, 16, at Corpus Christi and 
La Grange. 

Precipitation.—The rainfall was deficient, except in a few localities near the 
coast and over the northwestern portion of the state, where the amount 
equalled, and, in a few instances, exceeded, the normal; greatest monthly, 
6.29, at Orange; least monthly, 0.40, at Weatherford—D. D. Bryan, Galves- 


ton, director; I. M. Cline, Sergeant, Signal Corps, assistant. 


Meteorological record of Army post surgeons, voluntary, and other co-oper- 
ating observers, August, 1890. 


Temperature. |. Temperature. 
(Fahrenheit.) | | (Fabrenheit.) 5 
Stations. = Stations. = 
| & |= = = 
Alabama. e | Ins. | California—Cont’d. | | © | ins. 
Bermuda *f........ 90 64 77-0 2.31 | Brentwood........100 | 62 | 80.5 0.00 
Camden....... OF 60 74-0 | 0.65 | Brighton*..... 100 | 63 | 75-9 | 0-00 
Citronelle ......... 96 62 | 80-7 | §-13 || Byron®..........0.. too | 62 | 78.2) 0.00 
Columbiana ......| 93 55 | 76-3 | 4-78 || Caliente*........... 102 7° | 79-3 | 0-00 
Decatur (1) t....... Jeccceicoee eelcescee 4-82 | Calistoga*......... 9. 48 | 67-8 | 0.00 
Decatur (2)f........ | 94 50 75-5 | 4-22 | Castroville *....... 78 | 51 | 62.8 | 0.00 
Double Springst...| 91 53 | 74-3 | 4-77 | Centreville %e......, 98 | 60 | 71-2 |..... 
Eofhula 58 | 789 ?o.51 || 104 | 60 | 79.5 | 0.00 
Evergreenf...... 59 79-0 | 5-83 | Cisco®*....... «e+, 82 | 50 | 63-9 | 0.00 
Livingston (r)*..../ 7° 79-4 | 3-71 | Colfax* 98 58 | 75-5 | 0-00 
Livingston(2)f....| 93 57 77-5 3-96 Corning*.. | 65 | 83-3 | 0-00 
Marion f ........- o+| 97 55 78-6 1-94 | Crescent City......|..... 0. 06 
Mt. Vernon B’ks.../ 94 60 78-0 | 3.84 Delta®...../....... 10 55 | 75-1 | 0.00 
Opelikat ..... | 97 58 | 77-6 | 5-75 || Downey®........... 3 | 60 | 74-2 | 0-00 
Pine Applet. +| 95 73-8 | 0.70 Dunsmuir *. +, oI 62 | 76.7 | 0.05 
Selma(2)t... yr 95 3 80.0 | 4-05 | Elmira...... +++ 103 | 60 | 74-1 | 0.00 
Tuscumbia (2).....| 94 | 52 | 75:7 | 5-85 El Verano*.. 95 | §2 | 67-7 | 0.00 
Valley Headt......| 92 50 71-6 4.71 Esparto*... ° 3 | 60 | 79-0 | 0-02 
Alaska, Evergreen 0.00 
Juneau,........ cece 2-21 Farmington* 102 61 | 76-6 | 0.00 
Arizona. Felton*..... -++| 8 54 | 73-6 | 0.00 
Ariz. Canal Co.dam 1-80 Fernando*.. +++/106 | 60 | 75-0 | 0.00 
Ash Canyon...... | 5-79 | Florence*..... cool FF 64 | 72-3 | 0.00 
Ash Creek ...... 1.40 Folsom*...... 102 | 65 | 80-8 | 0.00 
Ash Springs*.. 3-48 | Fort Bidwell...... 91 | 44 | 68-7 | 0.05 
Benson ...... 4-81 | Fort Gaston ........102 | 41 | 71-3 | T- 
Bisbeeft..... ee 5-71 Fort Mason. 76 | 48 | 58-7 | 0.02 
Casa Grande .. : 3-41 Fresno.. +++/108 | Or | 54-5 | 0-00 
3:90 Fruto... | 62 | 81-2 | 0.00 
Chiri Cahua M’t’s..|..... -| 3-83 | Galt....... os +100 | 58 | 76.1 | 0-00 
Cooley’st h 4-60 Georgetown 94 49 | 73-0 
Crittenden ...... 595 Gilroy*..... 94 52 | 0-00 
Dragoon f....... oe 4-73 || Girard ®....... OF 65 | 76-1 | 1-37 
Dos Cabezos t...... cece 5-07 | Glen Ellen......... 98 51 | 65.6 | 0-00 
Eagle Pass*...... eolocece 60 | 72-6 | 4-70 || Goshen®........... 108 62 | 81.5 | 0-00 
Piorencel 107 Go | 84-4 | 1-89 || Grasse Valley... T. 
Fort Apache .......| gI 51 | 70-5 | 4-16 | Haywards*®........ 85 55 | 65-4 | 0-00 
Fort Bowie ...... 38 56 71-7 | 4-06 Hollister*.........) 8 52 | 66.5 | 0-00 
Fort Grant......... go 54 72-6) 4-54 Hornbrook*........ 96 48 | 72.1 | 0-46 
Fort Huachuca ...., 89 54 «71-2 4-49 Hydesvillef........ 76 39 | 59-2 | 0-00 
Fort Lowell. ...... 101 6 So.2 | & 5B || Indio® .....ccccccce 114 75 | 90-9 | 0-10 
Fort McDowell 86.1 1.55 lowaHill*...... 96 56 | 75-9 T- 
Fort Mojave. ....../112 go | | 3.50 || Julian® 87 60 (71-4 | 1-25 
Fort Verde .... ....|104 58 | 78-2 | 2-30 | Keeler®............ 100 75 | 85-6 | 1.30 
Gila Bend*......... 104 78 | 88-4 | 3-90 |, 98 63 | 75-3 1-40 
Grand Central Mill.|..... 6.48 Kingsburgh*...... 105 62 | 82.7 | 0.00 
Holbrook f......... 95 53 | 73-6 | 2-57 King City®......... ge 46 | 68.6 | 0.00 
Lochiel* ......... «| 85 62 70-5 7-18 Knight’s Landing*. 94 60 | 74-7 | 0.00 
Maricopa........... |105 78 | 89-7 4-29 LaGrange *........ 55 | 80.6/ T. 
Mount Huachuca 85 70.6) 4-46 lLaurel*........ 50 | 69-8 | 0.00 
Natural Bridget ...|.... 4-16 | Lemoore*.......... 110 60 | 80-4 0.00 
New Riverf........ 104 60 82-9 1.69 Lewis Creek*...... 100 Gr | 80.7 |...0 
63 | 78-4 | 6.30 Livermore......... 98 56 | 71-9 | 0.00 
San Carlos...... GB 3-26 Livingston® .......|106 60 | 83-6 | 0.00 
San Simon ......... 101 62 82-8 | 2.46 | Long Beach........ go 60 | 71-7 | 0-00 
Show Low f......ccclcces soccseicccees 3-60 LosAngeles*....... 99 | 61 | 74-7 | 0.00 
Signal t......... = 87-4 | 3-17 | Los Banos(2).......103 | 69 | 85-3 | 0.02 
Strawberry... 3-27 Los Gatos(r)........ 95 55 | 70-3 | 0.00 
2.46 | Mammoth Tank *..\116 | 75 | 93-1 | 0.00 
Tombstone ........| 96 57 75-6 | 6.26 || Martinez®.......... 82 54 | 68-4 | 0.00 
Tucson (1)t........| 99 66 | 81-7 | 5-23 | Menlo Park*......./ 92 | 52 | 66.3 | 0.00 
Walnut | 4-65 | Modesto*........ Tog | 78-9 | 0.00 
Walnut Rancht....|....... | Mojave®........... | 83-9 | 0-00 
Wilcox®............| 98 60  77-2| 520 Monterey*..... 86 | 50 | 61.0 | 0.00 
Ar go 55 | 6&3 | 0.00 
Arkansas City 1-68 | Niles 92 | 55 | 69-1 | 0.00 
| 2.66 | Norwalk*........./102 53 | 74-9 | 0.00 
Dardenelle....... || 89 | 50 | 64.2 | T. 
Devall’s Biuff...... | 50 | 77-6 | 1-17 | Oakland(2)*......., 76 | 60.3 0. 00 
Forrest City t......| 94 58 76-8 | 3-44  Ogilby*..... 119 
Helena (1)f..... 60 | 79-8 | 0-00 
Helena(2).........-| 98 | 58 | 78-6 | 4-23 || Pajaro®............ | 48 | 61-3 | 0-00 
Hot Springs .... ...| 98 | 78-4 | 3-83. Puso Robles *...... 9 52 | 70-3 | 0-00 
Lead Hill*........./104 78-3 | 5-73 | Petaluma®........./ 94 | 53 | 66-4 | 0.07 
Little Rock B’ks...| 99 59 | 78-9 1-90 Placerville(1)*.....10r | §2 | 72-8 | 0.00 
Malvern | 60 78.8 Placerville (2)*....| 94 | 46 | 70.0| T. 
Newport 498 95 | 41 | 67-5 0.00 
ewport(2)........! -6 | 4-6 OMONA 103 | 6 75-1 | 0.00 
Pine Bluff... ol 3 Porterville ........ 108 85-0 | 0.15 
Prescott ....... OF 64 | 79-6 | 1-66 Presidio ofS. F.... 82 | 45 | 57-6 |...-. 
Russellville .......| 96 60 78.8 6.47 | Puente®........ 102 | 65 | 76-2 | 0.00 
Texarkana ........ 60 81-50-76 Ravenna..... seeees 100 60 | 78-1 | 0.00 
Ws coascocecel 65 74-5 |10-52 Red Bluff*..........103 | 64 | 82-2 | 0-00 
California. | Redding®...........112 | 60 83-9 | 0.00 
65 | 83-9 0.00 Riverside..........\105 | 52 | 75-8 | 0.55 
Alcatraz Island .... 43 Rocklin *.......... 105 | 60 | 0. 00 
Almaden*..."..... ++| 93 -6|\0.00 Rumsey®..........102 | 65 | 82.7 | 0.00 
Anaheim®....... ../104 75:5 | 0-00 Sacramento(r).....| 90 | | 66.8 | T. 
Angel Island.......| 83 00-6 |...» | Salinas (1)*....... 75 52 | 59-8 T. 
Antioch’.........+. | 94 76.1 0°00 | Salinas (2)*........ 55 | 60-4 | 0.00 
| go 62.6 | 0.00 | 113 | 75 | 89-3 | 0-37 
Athlone*...... 81.7 | 0.00 | SangerJunction*...105 | 65 | 87-2 | 0-00 
Auburn *........... 55 | 75-1 | 0-00 San Ardo*..... | 48 | 73-1 | 0.04 
Bakersfield*.......\103 71 87.10.03 San Diego B’ks ....| 89 | 39 | 71-0 | T. 
Barstow T..... 106 58 | 82-7 | | San Gabriel ........ 102 75-9 | 0.00 
Belmont*®.......... 90 «68.9 | 0-00 San José*.........., 90 | 50 | 66-8 | 0.00 
Benicia Barracks 1 | 68.0 | 0.00 | San Mateo*...... 85 52 65-3 0. 00 
Berendo*....... 83-0 | o-oo Miguel*........ 100 55 | | 0-00 
Berkeley ....... seal © 52 | 60.3) T. San Pedro*......... 100 63 | 74-7 | 0-00 
Boulder Creek*....'1 42 | 66.5 0.00 | Santa Ana®..,......'106 60 | 76-1 | 0.00 


| 
| 
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ry observers 
Meteorological r record coluntary observers, e. 
Stations. (Fahrenheit.) Temperature. a | ‘Temperature. 
= Stations. Stati | (Fadrenheit.) | 
A a | © 
California—Cont’d. ° ° ° = a & = a2 
+ ns. Colorado—Cont’d. | ° | | © | Ins. | | | 
67-9 | 0-00 T.8. Rancht.......| 96 | 47 | 72-2 | 3-12| Beason..... 97 | 44 me. GI lowa—Cont’d. | | © | ° Ins. 
Senta, Claga 73-5 0.00 Thont........ 97 68.0 2.23 | Belvidere.......... 4 66.6 G enwood (1)....-. jtoad | 48d | 73-6 | 4-08 
47 Twin Lakes} . 1097 | Centralia .... roo | 77.0 98 46 | 69.0 | 4-28 
Santa Cruz (2)*.... gt 52 6 +3 0-00 Vilas 0.69 Charleston......... | 43 | 70.6 97 40 65.0 | 4.00 
Banta Margarita*... 2-9 0-00 Villa Grovet....... o. 12 | Collinsville. | 1-87 umboldt*.......- 96 | 38 | 65-0| 4-54 
Santa Monica® .....| | 64-7 | 0-00  Watervale 5-41 | Cockrell | 50 | 73-4 | 0-95 | Independence*....) 91 | 53 | 67-1 | 2-97 
Santa 48 74-0 0.00 85 | 57-4 Rast Peoris........ 2-05 o4 | 36d | 68.1 | 2.55 
Sprit | 73 91-3 | 25 _ Connecticut. | Grand Towert 75°5 | 2-58 93. | 43 | 70-4] 
Sime? gs"... 102 60 77-7 | 0.00 Birmingham....... .. 4-47 | Greenville | 72.4 | | 40 | 08-3 | 6-44 
Soquel 0. 04 Fort Trumbull ....| 89 2.53 | Jordan’s Grove*...| 94 | 50 | 72.8 92 | 57 | 68.9) 2-03 
South Vaile “7 | 0-00 4-05 | Lacon *...... 98 ount Vernon*..../ 96 | 51 | 69-9 | 5-36 
Spadra* 48 62.2 0-00 Lehanon...... eee 3-88 | Lanark.. 93 | 1-85 Muscatine 98 | 54 | 68.9 2.35 
24-3 0.00 Manstield.........., 84 | 4-26 | Louisville . | 47 | 62.0 | 2.16 
Stockton (2) ....... 88 4-66 | Martinsville (1)*..+-| 98 | 53 | 69-3 | 2-78 
Suisun City *....... 99 | 57 | 70-2| 0.00 | New Hartford | Mascoutah®........| 99 | 52 | 74-6) 1-90) Storm Lake* | oe | 3-3 | I-70 
Susanville*t........ 98 | 56 75-7 0-15 Newingto 7-04 | MeLeansborough ../ror | 46 | 72.3 7-05 Vinton | | 67-5 | 3-99 
Tehachapi *......... 90 | 74-4 | 0.00 | North 2.25 | Mount Carmel 6.14 Washington * 102 | | 66-6 | 3-07 
‘Tehama | | +38 Olney 50 | 72.5 | 4-78 | Webster City *.....| 99 | 
105 50 | 64.9/| 0.00 South anchester . 4-16 | Oswego 4-44 Wesley t......... ++ 93 | 34 | 63-8 | 
Uncasville. °....... | 4-67 | 46 | 69-2) 3-36 Abilene 99 | 58 | 74-4! 5. 
0. 12 aterbury..-...... .84 | Peoria (1)f.......-- Se OB 110 | §2 6.8 
Valley 62 | 75-1 0-00 Kirkwood*....... 60 | 7404 Riley | 46 | 71-0 | 1-95 | Buffalo Park..... of 
Walla Walla Ck | 98 68 | 77-9 8.51 | SAMAWICN GO Columb cece | 2.00 
Walnut Creek || 99 | 60 | 51.6 2.72 | Sycamore*......... 98 || Come |I1+00 
Westley | Vort Barrancas..... g2 | 67 | 6.30| Warsawt........ 442 
Wheatland.........| 99 = 00 Meade*....... 66 | 79-0 | 7.39 | Watseka.........+- ior | ham*...... gr 5-65 
| 95 | 63 | 81-0 5-77 | White Hall*....... 96 48 | 74.8 | 0.64 
Abbott | Manatee? B | zt | 804 | 3-16 | Butlerville®.......) 86 | 4:66 | 
Amherstt..... erritt’s island 92 | 70 | 81-6 2.21 | Columbia City .....| 95 43 | 68 En — ae 57 | 73:8 | 6.55 
| | 74-6 | St. Francis B’ks ...| 90 | 70 | 78-8 | 4.32 Columbus........../ 95 | 49 | 65.5 | 6.20 || Eureka Ranch ..... ror | 60 | 78.9 | 3.2 
& 1-66 Talli oom 93 | 70 | 76-5 | 4-73 Connersville. 95 | | 2.85 | Ft. Leavenwo th( 1) 
104 | 58 | 74-9 | 2.02 Villa City?® 90 | 63 | 77-6) 4.00/ Crandall ........++- 97 50 73-0 | Ft. Leaven T)\t0o | SS | 70-9) 5.38 
Boulder Canont.... ...-. De Gonia Springs . | St | 72-8 | | 
Box Elder f...... Alba | Delphi........ 95 40 | 66.3 ~ BB 
| ‘3 ny OF 62 | 80-4 | 4.93 Git 76-0 | 2.10 
Brec 80 "53-0 | Alapaha 95 | 58 | 77-5 2.70| Farmland ..... 96 "70.0 | | 50 | 76-2 | 3.19 
Brusht.. 0.99 59 | 75-6/ 5.14/ Franklin..........-| 98 50 70.0 oan ity*t.. 99 | S8 | 72-7 | 4.16 
54 hens (2) go | 56 | 75-0 7-19} Huntingburgh bécoes 60 G 54 | 77-0 | 0.92 
Cafion Cityt.. 101 51 2-95 90 | | 77-8 1.98| HuntingtonT..... | 5-87 [tog | 62 1.00 
-/ 94 | 65 | 8t-c| 4.20 | Jeffersonville .....| 94 | 62 | 80.3 | 4.30 
mak .......++-+++| 93 | 58 | 77-6/| 2.62/ La Fayette........| 97 43 | 70-2 I Hav lie*.... | 66 | 1.50 
Climax*t........... Cartersville.......-| 94 | 56 | 76-4 | 6-s5 | Logansport (1).....|..... tor | 54 | 72-5 |6.00? 
| 3s | 245 Columbus........++| | 4 | 77-8 | 2.44 | Logansport (2).....| 98 | wae || Independence... |104 | 50 | 75-1 | 4.6 
é 71 | “4 -85 | 70.6 | 7-99 -- 33 ‘9 ependence....../105 59 | 76.6 
92 | 66 | 78.5 | 2.74 | Mauzy | 8 40 6b. of Kellog lly 54 | 74-8 | 4.32 
Eagle Farmi... MePherson | | 79-4) 3-37 | Mount Vernon(1)f. || Kim | S7 | 81-7 | 3-96 
First View*. | ePherson.../ 93 | 57 | 75-0 | 3.63 | Muncie......-.... 95 | 56 | 74.0 | 2-52 Kirwint. | 2-66 
Fort Collins.. in nesville . 88 72.8 | Point Isabel > 6 | 3-00 
Fort Crawford 4 3-14 Gillsville*..... | 77.7 | 4.62 | Princeton .. Lia Crosse... 4.83 
Sort Lewis .... 90 60 | 76-5 | 5-93 | Richmond . % | | 74-8 | 8.83 
Fort Morgant... | 62 | 133 | gee | | Rushville | Lawrenee 99 | | sto 
Georgetownt... | 3.8 | | 79.8 | 2.78 | Seymour... | 73-5 L 55 | 73-7 | 
Gree ey | -50  Mariettat.......... 88 | s7 | 725 4-90 | Sunman ...... rs 4- ODO |104 54 | 74-6 | 8.72 
| ot | 59 | 57.9 | 4.42 | Terre Haute .......| 443 103 | S4 | 77-0 
Hardin ¢ . 3.80 98 | 54 | 79-2/ 2-14] 346 104 | 5° | 75-7 | 3-40 
Hugo*...... 735 | 2.70 Newnant...........| 64 | 75-8 | 1.92| Worthington......|94 | 47 | 69-9 | 4-78 104 | 56 | 74-8 | 5.25 
Husted ;........ irs re 40 | 70.0) 1.92 Zionsville.........+| 90 53 | 70-2 5.93 
Julesburgt........ “49 cs 60 | 74-6 4-95 Indian Territory. | (2). 5° | 743 | 5-73 
irkt. 75-0 | 0.§0 | Perry ®........ | 68 "8 | Eufaula | Manhattan (3)*..... 104 55 | 73-8 5.04 
98 62 2.35 | Fort Gibson. ......|102 9-25 | | 49 | 70-7 | 3.92 
1-50 omasville(t)....| 94 | 61 | 80.2 | 2.76| Fort Reno.......++|104 58 6 Moaliaster | 62 | 78-0! 9.33 
Las Animas 74-2 | aa 92 | 54 | 3-77| Fort Sill..........-\103 | 61 3.00 MePherson.. 
La Vetat 4 54 | 77-6 \$0.16 | Fort Supply ......./1 78.8 | 4-05 
52.2. 0.88 Way | 92 76.8 | 2.87 | | 74-4 | 7-72 
70-8 | 1.41 Waynesborough ...| 3 | Se -|100d | 62d | 82.6d Morse® ......... eoeltor | 54 | 73-9 
37 0.92 American Walle t.. | 93 54 | 67-9 | 5-00 | Oakley ...... lene 
we 32 -4 | 3-40 Beavert....... y OS 42 | 67-6 | 4-16 | Oberlin 1.6 
Pagosa Springs 1.53 Boisé Barracks 9 | 4 70.5 | 0.24 | Ames 3-83 || Offerle | $2 | 78-9 4.68 
he |. 3-3 | 0.92 | Atlantic.. the 36 67.4 | SO | 73+2 | 3-40 
88 | 34 | 61.0! 0.04 Bancroft ..........+| 46 | 66.3 Pa Kt > | 72-7 | 8-42 
BOR. 2.01 || Henr . | 92 42 | 65-8 1.05 | Belle Plaine®....../102 46 | 67.1 Pent SS | 80-4 
Rives Bena 90 | 52 Mullan*® | 45 | 66.2 | 1.69 | St | 75-6 | 2.26 
Rocky Fordt....... 103 | Pay 3 59-4 0-80 | Carson.... 3 3.6 | 1.00 
| 47 | 73-2 | 74 | 45 | 73-0 | 0-14 | Cedar 45 | 70 1.80 | 60 | 79-4) 4.51 
San Luis Ex.Sta... 89 | 33 3°25 a Springs? ..... 0.63 | Clarinda ®... 47 99 | 76-5 | 4-77 
Sedgwick t.... . | 38 2.8 | st I | 4-94 — | | 78.2 | 3-76 
| 42 | 69-8) 2.91 | Des Moines........\101 | ~ | 2-29 || Shields Springs ...:\104 | 60 | 76.2 | 1.50 
45 | 722 0.85 Beard 90 | 44 | 65:8 | 2.37 | Fayettet...... 98 6 
rt Madison*.....' 99 55 | 72-0! 2.37 ' Wakefield*.... 8.23 
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Weskan 
Winona 


Bowlin 
Burnsik 
Caddo*t 
Catlettsbargh t 
Canton * 
Earlington 
Eddyville 
Edmonton 
Falmouth (1)f 
Frankfort (1) cooleseces 
Frankfort (2) 
Franklin *? . 
Greensburgh 
Harrodsburgh f.... 
Louisat 
Mount Sterling?... 
Newport Barracks . 
Paducah 
Pellvillet..... 
Princetont 
Shelbyville 
Williamsburgh 


Abbeville * 
Alexandriat 
Amité Cityt 
Baton Rouge 
Calhoun ..... ee cece 
Cameront...... eves 
Cheneyvilie 
Clinton j 
Columbia 
Coushatta(1)f 
Coushatia (2) 


Cc 


Farmerville 
Girardt 
Grand Caveq 
Grand Coteau 
Hammond 
Homer 
Houma}! 
Jackson Barracks..| 94 
Jeanerette 
La Fayette tf 
Lake Charles 
Liberty Hill 
Luling 
Mandeville 


Maure 


Monroe 
Natchitoches 
New Iberia 
WN. La. Ex, Station . 
Paincourtville 
Plaquemine... 
Port Eads.. 

Shell Beach . 
Sugar Ex. Station. | 
Thibo« jeaux........| 
West End.......... loceee 
Winnsborough 


Bar Harbor 
Bel fast* 


Cornish 
Fairfield 
Farmington* 
Fort Preble 
Kennebee Arsenal . 
Kent's Hill 


Sorrento 
West Jonesport.... 
Maryland. 
Barren Creek Sp’ a 92 
Cumberland(r). 
Cumberland (2). 
Fallston 
Fort MeHenry 
Frederick 
Gaithersburgh* 
Jewell 
MecDonogh 
W oodstock 

Massachusetts. 
Amherst 
Amherst ExSta(1). 


Green t ...|..... 


Y SYOVE OES r oer oye 


© 
w 


SREGTS 


Pe 
Ves 


3 


> Du 


SH none 


| Meteorological record of voluntary « observers, , e.—Continned. 
Temperature. 
( Fahrenheit. ) 


Stations. 


Massachusetts—Con,.| ° 


Amherst ExSta(2). 88 
Andover 

Biue Hill (sum’t).. 87 
Blue Hill (base) 87 
Blue Hill(valley)..| 89 


89 
86 
Cambridge (1) ..... I 
Cambridge (7) ..... 
Chestnut Hill...... go 
Chicopee. 
Concord 89 
Cotwit 
Deerfield ........ ++| OF 
7 
Fall River(1)*....| 82 
Fiskdale...... 
Fitchburg (1)......| 86 
Fitchburg (2) ...... 85 
Fort Warren....... 89 
Framingham ...... 838 
Gilbertville ....... 87 
86 
go 
Kendal! Green..... go 


Lake Cochituate... go 
Lawrence .... 
Leominster... 
Long Plain*.. 
Lowell (1)..... 


Lowell (2) .......«. x8 
Lowell(3) 3 
Ludlow 
Ludlow (2) 94 
Mansfield .......... 88 
Medford . 
Mick dleborough .. 84 
88 
Monson 87 


Mount Nonotuck .. 
Mystic Lake .... 
Mystic Station. ° 
87 
New Bedford (1)...| 80 
New Bedford (3)...| 82 
Newburyport (1) ..| 89 


Newburyport(2)......... l. 


ton...... g! 


Provincetown...... 84 


Roberts’ Dam......'... ee 


Royalston* 
Salem (1).. 


Salem (2) le 


Somerset *......... 93 


Springfield Armr’y.| 88 
Taunton (1)f..... - | 88 
Taunton (2)........ | 88 
Wakefield........ 88 


Waltham .......... 


Wellesley .........| 92 
Westborough *.....| 92 


Winchester*....... 


Worcester (1) *....| 87 
ichigan. 
Albion (1) 
Allegan ....... 3 
Ann Arbor ......... | 93 
Arbela t....... 
Atiantic® .......... 76 
Ball Mountain ..... 94 
Bangor. .......+++ 10g 
Bear Lake 
go 
Bell Branch*....... 86 
Benton Harbor..... 100 
101 


Berrien Springs(1)*| 99 


Berrien Springs(2).)|.... 


Birmingham......./ 

Calumet ..... 
Cassopolis ........- 
Caldwell gt 
Charlevoix......... 87 
Cheboygan ........+ | 84 
Chelsea 8 
Clinton .....+.. LOL 
co ++| 96 
Columbiaville 
Concord......... ove! OF 

Crystal Falls ...... 
Detroit ..... 
Eden. 
Evart BS 


Fairview ...... 9 


Fitchburgh 


= 
| 


Precip’n. 


? 


| 
cow 


RFS: 


tii gga: 


KS 


AS PSL IRE 


SEL SRLS 


ge 
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Meteorological record of ealsiiinetni observers, &c.—Continued. 


‘Temperature. Temperature. 
(Fahrenheit.) | = (Fahrenheit.) 
Stations. : = | Stations. 
Michigan—Cont’d. | ° ° | | Mississippi—Cont’d. ° | Uns. 
oo} | 38 | 64-5 | 2-96 | Jacksonf.......... 94 60 5.87 
| Fort Brady ........| 82 | 35 | 59-2) 3-45 | Kosciuskot..... ++ 93 58 76.0 5-00 
Fort Mackinac..... 77 45 | 59-5 | 3-74) Lakef...... 94 53 | 77-0 | 3-29 
Fort Wayne....... 94 | 40 | 60-6) 4.70| Logtownf.. 66 | 79.0) 5-58 
Fremont*....... eee 37 | 64-1 | 2-37 Louisville}... 56 | 78.9 5.20 
Gaylord.......... ee | 36 | 56.8 | 0.75 || Macon (2).......... 94 58 | 75-4) 4-75 
Grand Rapids...... 98 | 37 | 66-3) 2.89| Moss Pointt....... 04 | 66 | 81.6! 7.90 
Grape 44 | 68.2 | 4-70 | Natchez(1).. 66 | 79-6 7-05 
92 | 61-0 | 4.14 Natchez(2)t..... 96 64 | 80.7 6.02 
Gulliver Lake...... | 80 35 | 60.3 | 3-21 | Okolonaf..... 54 | 78-7 | 5-48 
Hanover ........... 196 | 42 | 67.2 | 3-25 Palo Altot..:...... 59 | 76-7 | 6.83, 
| Harbor | ot 37 | 62-0 | 2.43 Pearlington? ...... gI 66 | 79:0 5-58 
Harrison 35 | 62-3 2-36| Port Gibsont...... 59 | 79-2) 5-30 
Harrisville ...... 36 | 61-3 | 3-20 | Pontotoct..... 54 | 76-9 | 7-47 
= | 40 | 69-3 2.85 || Riensi 93 62 | 75-2) §-18 
Hastings | 40 | 66-4 4-30 Vaiden...... 58 | 79-0. 19.01 
Hayes... 36 | 63-2| 2-86 Washingtont.... .. 94 63 | 79-6 | 6.28 
Highland Station *. 95 | 40 | 64-2/| 2-98 Water Valley*. 62 | 78.8 4-84 
Hillsdale ....... | 40 | 6.7 2.90 Waynesboro’ 94 61 | 78.4 | 5-12 
| 36 | 65-2 2.57 Waynesboro’ (2)...) 94 60 | 79-6 4-75 
souk 36 | 62.7 | 4.11 | West Point ........ 88 66 | 78.0 4-09 
99 | 41 | 2-25 || Yasoo 
33 | 61-4 | 3-55 ri. | 
100 3B | 64-6 |..... Adriant...... 44 70.9 | §-26 
| Jeddo ........ 838 | 40 | 66.3 | 4-84 | Appleton City lowe 5:54 
| Kalamazoo ......../100 | 42 | 67-2) 2.81 | Austinf*...... 3 | 75-0 8-20 
95 | 39 | 65-0| Bethany ...... 55 | 72-8 | 9-67 
| Lathrop .. 87 | jo | 61-5| 5-84 | Boonvillet.. 
Madison .. | 43 | 67-0 | 3.82 Bradley ville*.. 66 | 78.9 13-00 
Manton... | 33 | 60-7 | 3-66 | Brunswick . 5 53 | 72-0 | 7-10 
Marshall .. -|99 | 40 | 66.9 | 5.02 | Carrollton ......... 94 52 | 71-2) 5-14 
98 | 40 | 65-1 | 3-53 | | 50 | 73-4) 3-44 
| go | | 60.2 | 2.92 | 2-07 
Mont | 88 3 63-2 | 2.57 | Conception ........ 96 49 | 71-2 | 6.28 
Mottville .......++- 39 | 67-8/ 1.83 Dadeville....... 64 | 78-9 | 4-91 
Noble. 3-69 | Darksville. 99 | 54 | 74-2 | 213 
North Marshaii.. 7. 97 | | 66.1 | 3-61 | Eldon®......... | 56 | 76-6 | 9-00 
| Olivet.. | 3B | 63-5 | 3-63 Excelsior Springs* 101 53 | 71-0 | 5-04 
Otsego ....... 99 | 35 | 2.84 | 73-6 | 3-21 
Ovid...... | 39 | 65-3 | 2.15 || Glasgow...........| 52 | 72.2 3-84 
Parkville ........ 3°90 || 101 41 | 69-8 | 4-57 
Paw Paw..... oe 31 67-0 | 1.40 | Grand Pass ........| 95 52 71-9 | §-60 
Pontiae ..... | 47 | 64-9 | 5-27 Harrisonvillet*.... 96 58 | 68.8 | 4.19 
Pulaski®........ eee} | 42 | 66.3 | 2-86 || Hermann *......... 95 57 | 73-8 | 2-63 
| Rawsonville *......|100 44 | 6.7) 4-70 | Ironton®............ 92 73-1 | 5-55 
Roscommon .......| | 30 | Jefferson Barracks. 99 | 47 | 73-6 3-50 
Saint lgnace......../ | | Go.2/ 4-03 || 6.45 
Saint John’s . | 39 | 65-5 | 2.61 Kansas City +100 | $3 | 74-4 | 6-07 
Sand Beach ........ = 4° | 63-7 3-40 || Kidder......... eens, 9 S54 | 74-0 | 3-07 
98 BB | 62-5 |..... Lamar ..... 98 56 | 73-5 | 7-88 
Stanton .......+. | 35 | 63-0 | 2.38 | Lebanon *.......... o2 | 62 | 76.1 /..... 
3-28 | Louisiana Bridget. .....|...... 1.67 
Thornville . ..... 98 42 | 65-6 | 4.56 | Marshfield ......... 93 | 
Vandalia....- ... 96 | 42 | 67-3| 3-43 || ge 56 | 73.00 9.28 
Vienna........ | 3-64 || Nevada®*t........ ++ 105 60 | 75-4 | 6-15 
Washington. ...... 95 | 40 | 64-4 7-41 | New Frankfort*.... 92 57 | 72-2 5-63 
Weldon Creek ..... 4 | x | 62-7 | 1-28 | New Haven®....... 102 57 | 74-9 | 2.85 
West Branch.......| 90 | 37 | 63-2 2-25 | Oak Ridge* 9 52 | 73-9 | 3-00 
White Pigeon ....., 98 | 38 | 95-4 2-94 | Oregon... §2 | 72-3 2-93 
Williamston.......| 95 4° | 66.1 | 3.05 | Platt River®. a 96 52 | 75-0 | 2.77 
Ypsilanti(1).....-. | 39 | | 4-42 | Princeton*........./106 51 73-0 | 4.85 
Ypsilanti | 44 64-8 | 4.13 | Saint Charles (1) 3-60 
Minnesot Saint Charles (2)...| 97 48 173-0 | 3-67 
Crookston .........| 94 33 | 64-7 | 1-81 | Sarcoxie ..... 53 | 73-4 |15-39 
Fermin OO “4 65-2 | 3-06 Sedalia..... 44 | 74-0 | 3-37 
For Ripley? 3-29 Steelville*..... 94 | 49 | 71-2 6.20 
Fort Snelling......| 94 | 39 | 63-9 | 2-38 | Stellada............ 99 | 53 | 73-0] 5-50 
Grand Meadow..... 7 42 | 61-3) 2.10) Willow 8 94 | 53 | 72-8 | 4-75 
L. Winnibigoshish.| 84 46 | 60.4 | 2-88 | Wither’s sees] GD | SB jeceeee | 1.10 
Leech Lake........ 88 36 | 60.5 | 2.29 || Windsor........... 9 53 | 72-9 | 5-50 
Le Sueur * .........| 93¢ 466) 66. 2.96 lontana. 
Mankato ...........| 9! 4 64-8 | 2.84 || Blackfeet Agencyt.| 84 | 38 | 60.2 | 0.86 
Medford ............| 93 3 63-7 | 2-82 || Camp Poplar River.| 99 | 34 | 65.7 | 0.04 
Minneapolis * pecces 94 50 | 64-1 | 2.59 | Choteau.......... gt | 38 | 62.2 1-33 
Montevideo........| 94 3 | 64-7 1-64 Fort Assinniboine. | 94 | 44 | 64.8) 1. 
Morris ....... 37 | 64-2 | 2-32 | Fort Custer.........96 | 39 | 68-9 0.30 
Northfield .........| 92 42 | 64-4 | 3-25 | Fort Keogh ....... 102 34 | 68-6 | 0.03 
Ortonville? 2523 Fort Loganf....... 89 33 | 60.6 | 0.15 
Pine River .... .. 46 | 61.0| 2-80| Fort Missoula.....) 93 40 | 64-8 | 1.05 
Pokegama Falls . | 59-1 | 3-16| Fort Shaw ...... 92 40 | 64.7 | 2-40 
Red Wing.........-. 44 | 65-0 | 3-06 | Glendivef.......... 106 41 | 72-3 | O31 
Redwood Falist. I-77 || Martinsdalet......| 94 40 | 67.2) 0.12 
Rolling Green . 40 | 65-7 | 2-49 | Powder Rivert..... 101 39 | 70.6 | 0.68 
Saint Charles *{....| 91 45 | 64-0/ 3-60 VirginiaCity....... 88 40 | 62.5) 1-22 
Saint Cloud ........| 92 | 43 | 65-0| 2-20 Nebraska. 
Sheldon*..... | 65-2 | 2-16 || Alliance?t...... ..../102 37 | 68.2 I-10 
Tracy | 2-82 |} Ansley? 39 | 72-2 3-00 
Ashland....... TOO 48 | 76.8 | 3-07 
Aberdeen .......... 94 52 | 74-8 | 4-27 || Bassett ............ 95 52 | 69-2 | 2-10 
Agricultural Col’ge) 90 57 | 77-8 | 5-83 Creighton*f.......\103 | 38 | 67-3 | 
Batesville. ........| 94 | 54 | 782] 3-86 || 100 | 45 | 71-1 | 2-93 
Brookhavenf.......| 97 61 | 79-6 | 6.05 Culbertson(1) . el | 2.89 
Canton go | 77-8 4-38 | David City.. 48 | 66.6 | 2-49 
Columbus(r)......./100 58 | 80.0f7-75) | 48 | 70-0) 1-95 
Columbus (2)......|100 58 | 80.1 |10.47 || Elwood*........... i104 | §6 | 76.2 | 2-50 
Corinth 9 49 | 78.0 | 8.47 || Fairbury......... 2-78 
| 64 | 80.6 5-21 || Fort Niobrara. .... | 34 66.8 | 1-45 
93 | | 78-1 | §-49| Fort Omaha....... 96 | 49 | 70-4 | 1-02 
Hattie 60 | 80.0/ 4-70 Fort Robinson..... 100 | 36 | 69-5 1-84 
Hazlehurstt.. 95 6 79-7 | 7-26 || Fort Sidney .......\100 | 43 | 71-5 | 0-28 
Hernando f ...... go 73-7 | 4-10 Fremont*.......... | | 69-9 33 
Holly Springs (1)*.. go 62 6.20 | Genoa t.... 104 | | 71-0 | 2. 
Holly Springs (2).. 93 36 | 76.2! 575 99 43 | 70-3! 


: 
FREESE: : 
Kansas—Cont’d. | ° | | 
Wa Keeney......../104 58 | 76-5 | 2-75 42 
Wallace | 45 
52 | 74-2 | 0-50 47 
| 36 | 76-0 | 010 43 
Vates Contre. 6 
Kventucky. I 
67-5 
Oo | 63.2 
| 68.2... 
2 68.6 
2 | 68.4 
38 
48 
50 
go | 7t | 81-6 49 
97 | | 8.8 46 
| 5! 
@ | 62 | 80.6 40 
89 | 60 | 76-5 40 
| 65 | 49 
8 | = 79-2 44 
o4 | 73.0 
62 
~ 100 60 | 81-5 | 
Browley ........+++| 92 68 | 79-9 
selec ole 
Edgard ...... ...+++| 9! 7o | 80.2 
Emilie OE | 68 | 79-9 | 6.8 
| 67 | 8a-4 47 8 
67 79-5 eevee 
| 67 | 80-2 5 
65 | 80.3 $ 
7° | nouth ........+ 36 55 I 
| 30.6 | 45 I 
66 - 
60 | 76-4 86 | §2 | 67-3 
59 | 55 | 67-1 
ol 77-3 
| | 
Marksville*t......., 96 | 55 | bese 
Meiville t..........| 94 | 66 | 80-6 
Minden ..........+-| 8 | 59 | 
| 794 
6t | 30-3 
69 | 81-2 
60 | 76-5 
66 | Br.2 
62 | 79-0 
71 | 82-0 
69 | 80.4 40 oO 
67 | “4 
56 | 77-8 43 
99 | 45 2 
50 
g2 
88 | 47 
88 | 49 
88 47 
93 | 
Mayfield 99 | 44 
OTONO QO | 45 
Petit Menan *......| 75 | §o 
| 46 
| 
| 47 
| 4 , 
3 
| 48 
| 
54 ses 
OF 45 
53 I 
| 
43 | 
42 66.3! & 43 
— — 


AvGUST, 1890. 
MO 
— NTHLY WEATHER REVIEW 
record dof volunta 
| Temperat wary obsercer, e.—Continued. Meteorological dati 
rature. r — 
0 
Stations. (Fehreahelt.) Temperature. | of coluntary ée. —Continued. 
Stations. (Fehresheit.) | (Fahrenett: 
© | = Sta perature. 
Island....... 84 54 } 64-9 New Jersey—Cont’d.| ° ° | | & = = 3 
essence 43 | 08-3 | 1-27 |! Gillette......... 89 46 | 70.6 3.68 M poroug | 46 : Ohio—Cont’d. | 
97 49 72-5 | 2.62 Highland P lor | 45 | 700 Marshland......... 100 | 70-1 | Findlay ..... ° Ins. 
k.. 5-46 | McLean 37 | 63-4 | 457 | Fostoria .....-.... 97 41 
Imperial . 105 49 | 74-3 | 2-79 | Hopewell (88 | 48 | 70.9 | 5-36 | 94 OStOTIA 67-5 | 2-70 
| GB 3028 || a leburght 6.86 | Garre | 44 «| 
Kenned 68 2-25 Imlaystown* Middle BAT 44. | 67.1 | 2.8 arrettsville . .. 93 | 69-9 | 3-20 
| 48 | | || Junction......... | ie 93 36 | 63. 
Kimbal 10 48 | 69-5 | 1-52. Junction 45 | 70. 4 | 3-36) Mo ‘ | 45 | 68.3 8 5 | Georgetown........ | O7 3°3 | 3-92 
Lexington® 41 | 70.4 | 2.05 5-04 los | 44 | 6 -34 | Granville 94 49 | 70-6 | 8.39 
103 52 | 74-4 | Lo ille*.....| 86 | 52 | 70 | vewark Valley ....|..... | 6.1 2-49 | Gratiot® ........... 44 | 67-7 | 4-48 
a | 70-2 | | 45 | 4-99 Liabon®....... 6-12 | Greenville t........| 92 “4 68.6 | 5.80 
Marquette (i) 40 | 72.7 | 2.60 | t*| 90 45 64.2 Hanging Rock 45 | 4-60 
Loup* ...../105 New Brunswick (1), 92 we 5-5t | Palermot.......... | 61-5 | 7-44 
| 46 | 70.0 | New Brunswick (2)| 8 5 | 71-0 | 5-55 | 94 | 45 | 65-2 | 1-95 | rough... 99 | 47 | 72-8 ‘3s 
.. | | 72. > 17 New Brunswick (3) 3 | 70-7 | 6.20 Peekskill +.........| 5° | 67-4 | 3-85 Kenton 64-6 233 
Piattsmouth City*.......-| 89 5-38 | Perry City "| 42 | 64.2 | 6.49 . 94 | 41 | 707 
“lees senile .... | .2 | 3-50 | Pine Cit 41 | 63-3 | 6 44 | 68 
Sargent 40 | 70.4 | 1-98 | Rancocas.......... | | 72-9 | 6-77) Pl 97 | Lordstown.. | 68.7 | 7-62 
Syracuse *.... | 3-64 Readington * | 92 SS 87 45 | 64-4 | ans eldt.... | 394 
| 72.6 | 2-83 South 9O 34 | 74.0 : attsburgh B’ks . | 4-4 | 6.05  Marietta(1)f. 6.04 
| 1 Orange...... B Si Port Jervis.... 43 64-7 82 
Tekamah.. 48 | 69-5 4-43 Potedam®... 9 44 65-1 | g2 | 69.8 7-07 
edford 9 | 2-96 Trenton *.........-| 93 43 | 70-0 4-23) Pou hkeopsic... ..| 93 | 64.3 | 4-33 || 5-24 
we ing Water* | 04 | Quaker Street} | | 5-71 Napoleon 95 44 | 69.0 7:98 
West Point..... 49 | 70-0| 2.41 Albuqu Ro 9 | 38 | 67.9 | Alexandria . | 
Nevada. 43 I. 37 | 43 66.8 2.05 | Setauket . | 2.60 103 4s | 5-76 
87 | 48 | 66.4 | | & | 64-7 | 0-59 | Shermant.. 85 | | 69-8 | 4.27 | 0.8. University f.. | 2.88 
Battle Mountain... on 5 | 82.2 | 2.20 | Shoback Depot | 43¢ | 60.87) 3.88 Orangeville®... 3 | 68-5 3.71 
ort Bayard . 0.04 | South Canisteo . ... | 65.4 
Beowawe * go | 48 | 65-3 | 0-94 Fort Mar seeeee| 87 | 48 | 67-7 | 3-86 anisteo....| 92 | -38 | Ottawa....... | 5-4 | 3-99 
99 56 Marcy .....++- 8. E. Reservoir ....| 37 | 61-8 | 7-41 | P Ze 
Carlin 51 | 70-3 1-19 Fort Unio | 48 | 67-0 | | | 5-11 ortemouth ..| 6.10 
-43 | Utica. 47 | 63-5) 5 St t 48 | 70.6 
Carson City 43 | 69-9 | 0.30 Fort Wi 94 | 43. | 67.2 | 2-3t| Watervieit Arsenai 95 47 | 68. 70.6 | 6.36 
Columbus Marsh .. | 46 68.1 | 1-13 Gallinas ering... Watervieit Arsenal go | 47 3°95 
rane s Ranch.... 74-7 3°44 Hillsborough f..... | | 75-6 | 1-08 | Willets 96 45 | 69-6 | 4-10 bes 4-11 
Downeyvill Lord ot | S7 | 72- 37 per Sandask | 2.32 
yville....... 99 | 44 sordsburg .......+ | 3-61 North Carolina. 5° | 70.6 | 4.38 | Vienna* | 43 | OB.2 
Canyon.110 | 74 Los Lunas t........| 98 Asheville(r). | Wapakor 7 4t | 67-7 
4 103 28 | 66.4 | 98 "53 4-16 | Bryson C | 47 | 67-9 | Waverly ........... | 07-7 3.48 
alleck .....++-+++ -4 | | Addison... 41 | 68.7 | 2. | | 65-8 | 2. 
Humboldt $2 | 30 | Alabama Hot Springs......-.| 96 | 30 | 71.3 
Mill City®.......... | & | 9-9| 1-42 || Angeli 43. | | 6.27 | Mount Alty? -| g2 “9 | 99 | 47 | | 
| “2 | gelica t | 6.17 | Mount Air 45 | 71-4 | 4-8 | 43 
| 42 | 64.8 lea. 40 | 36 Plearant....| 3-7 || G | 59.0 | 0.00 
Punch 64:2 245 53 | 69.8 | 3-66 89 | 52 91.9 | 436 — | 
Sodavilie 53 | Baldwinsville .... Oak Ridge ft. | 75-6 | 3-69 | Mount | 64-4 0.23 
ccccce cece | Pittsburgh | | Siskiyou........... | 9 42 | 67-8 
Toano 50 76.0 | 0.60 Bethlehe 4 urg 93 | iskiyou... 0.00 
| lessees! 4-00) Raleigh * Ss! 72-2 | 4-20 Til GO 45 | 66.8 
Tuscarora 9 | 52 | 71-9) 0-70 Binghar to 5°48 eigh 92 | 58 illamook .........| 7 
Tybo.. | 3% | 3.8 | 2-90 || Blood's Depot | | 4-85 Pennsylvania. 49 | 57-6 | 1-50 
ood’s Depot .....|...«- .4 | 6-29 | Smithfield ... 58 | 76-8 | 8.87 | All 
Welle | Lanai Brookfield .. 47 | 70-3) 2-99 Wadesboroagh | 88 | | 7-2 | | | 
Wi -00 Canton 38 | 62.5 | 6-94) Washington “| 92 | 50 | 73-6 | 5-92 | Bloom 89 | 49 | 72-1 
nt’s Ranch ..... .3 | 0.15 | Cherry Creek .. | 70.8 | 4-44 | Willeyton f.. 193 | 49 -2 | 6. NOD 
New Hampshire. | Or | 80-4 I-30 Chittenango Dubot | 9 49 | Brookrilet 
Berlin Mills *......| 93 32 3-9 De Kalb Junction..|. 88 47 | 69-4 | 4-14 99 | 2 69.8 | 5-44 
‘| | 32 | S89 | 9-19 . 6.27 Port 30 be 67.4 |2-58@ 
Hane Canterbury... . | 65-7 | Deposit... 2-82 | Fort | 6403 2.37 95 | 42 | 70-4 
Village... B | 4.99 | Factoryviile 4 46 | 67-8 | 5-94 Napoleon .........- 95 32 | 62: 3 oan sees! OI 50 
Manchester (2) . | 46 | 66.8 | 4-76 | Fort Hamil ....| 52 | 71-3 OS 0-04 | Dyberry am 5°41 
Mine Falls -| 87 | 46 | 66.6 | 4-57 | Fort ve 85 | 70 ; “12 32 8.1 
Nashua 5.85 Fort Port OF 50 | | 4+ i BS | 2-91 inborou 6000 
| | 68-6 | 4- 61-7 | 
5-80 | Forts orter | 48 | 4-34 Oho. 50 | 61.9 | 3-39 | Emporium. 4 
88 | FortSehuyler..... 66.8 | 3-15 | Ak ~ 
North 90 | | | | Genern | | | | 166.8 | 4-83 of 709 | 
h Sutton®.....|.. | -3 | 6 | | 5-20 Ath 50 ° 
94 | 38 | 67-2 | 97 ‘ee te | 3-52 Freeport t 7-04 
w | 65.2 | rook*) $6 | 65-0 | 6.71 | Bement ®..... . ( 
Week Milan... | hreyt. | 40 | 69:6 | | Galedomt 25 Gettysburgh?. 99 | | 726 
Wier's Bridge ..... 34 | 60-5 | 7-06 | | Caledonia t.. | 4s | 
$60 92 | 45 | 66.1 4-55 Grampian Hilis....| 94 67-0 6-4 
90 | 43 | 69-0) Keene Valley......| 46 | 66-7 | 4-92 Cireleville(1)t..... 96 | 46 | | 4-25 % | 37 | 6.0 
| | 70.8 | Le Roy ....... 122 69-9 Circleville || Honesdale .. 43 | 68-0 3-87 
Billingsbort i. 22 99 45 70.0 8. 8 45 | 69-6 93 | 6.8 
Bridgeton* 3 % | 74+3 | 25 Barracks| 35 Pri | Square... “4 | 68.8 | 6.38 
ison Barracks .'100 | 43 66.9" | ber 45 | 67-2 | 5-71 
lyria 43 67-6" 3-88 || Ligonier ......... 93 | 42 | 708) 576 
67-6 3-91 | Lock Havent...... 38 | 08.7 | 9.37 
41 70-9 *3-834 
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\ 
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Meteorological record dof voluntary observers, &c.—Continued. 


| Temperature. 


) 


Stations. 


Meteorological record of observers, &e.—Continued. 


Min. 
M 


Lock 


Lynnport | 92 | 70.2 
Mauch Chank..... gt 68.4 
McConnellsburgh 92 
Meadville(2)....... QE 63-9 
Myerstown .......- 92 40 | 69.0 
New Castle......... 98 3 | 69-6 
Nisbet *.......... $3 | 
Parker's Landing? os 
Petersburgh *...... 9 46 
Philadelphia ...... 
Philipsburgh ...... 94 76-4 
Phoonixville 88d 70. 8d 
Point Pleasant... 
Pottstown ........ «| 50 | 70-9 
uakertown .......| go 44 
imersburg.......- 23 40.) 68-5 
Salem Corners ..... 
Saltsburgnl eee 
Selin's Grove ...... 700 
Smith's Corners ...|.... 
33 | 65-4 
South Eatont....... 47 | 
State College. ..... go 44 «| « 66.8 
Swarthmore d...... 92 50 | 72-2 
Tipton toy? | 
OS 43 | 71-6 
Waynesburgh......! 40 | 67-1 
Welisborough 40 | 62.2 
West Chester ...... go 46 | 
Witkes Barre ...... gt 41 | 6-0 
Wysox ..... 42 | 
42 | 71-5 
Rhode Island. 
so | 68.4 
Fort Adams .... 46 «67.8 
Kingston(1).. | 6-3 
Kingston (2).. 45 | 67-5 


Olmeyville ........- 87 | §2 | 708 
Pawtucket 
Providence (2)....-| 90 48 | 699) 
South Carolma. | 
Allendale ........ «+! 95 57 | 78-4 
Batesburgh ........| 95 57 | 78-0 
Belmont .... coves! Of | 75-5 
Blackville .........| 9 57 | 79-4 
Branchville........| 92 56 79-5 
Brewer Mine....... 95 52 | 74 
Camden*...... 58 | 72-1 
Cheraw §2 | 77-0 
Chester 61 | 78-9 | 
COMMOTS. 
Evergreen *........ s7 | 
Florence?t.......... 58 
Greenvillet........ 55 | 743 
Greenwood ........ go 55 | 77-4 
Hardeeville*....... tra) 60 | 79-0 
Jacksonborougl. t.. 95 54 | 77-2 
Kingstreet......... 57 | 73-4 
Kirkwood® ........\... SB | 72-1 
McCormick ........|... 
Port Royal*t....... o4 68 | 79-9 
Saint George's ..... o4 56 | 
Saint Matthew's o4 38 | 77-4 
95 58 | 76-4 
Spartanburgh (1)...) 99 50 | 76-7 
Spartanburgh(2)f.. 92 50 | 75-4 
Statesburgh........ go 58 | 74-1 
— 7O | 77-46 
Prial Of 79-0 
Walhaila*.. # 75-4 
Winnsborough..... 6 55 | 75-8 
Yorkville .......... St | 74-0 
South Dakota. 
Aberdeen .........- 35 | 67-1 
37 | 
Brookings *........ 99 35 | 65-2 
Canton 95 39 «67-8 
35 | 65-8 
De Smet 53 | 65-3 
Fliandrean ......... 8 37 | 65-2 
Fort Bennett ...... 106 4! 72-1 
Fort Meade ........ 101 48 «| «70.8 
Fort Randall! ...... 103 42 | 72-2 
Fort Sully ......... 105 43 | 73-6 
Highmore M | 
Howard 35 | &.0 
Kimball 39 «| «67-1 
Milbank®........... 45 | 64-7 
Onida*..... 40d | 66.20 
Oelrichs ........... I 39 6-4 
Saint Lawrence® ... 101 529 71-5J 
Seranton *f........ 102 51 
Sioux Falls*....... 8 36 | 6. 
Spearfish*® ......... 9 47 72-4 
ermillion®......° 39 
Webater........... 9 | gt | 6.2 


Precip'n. 
°° 
8: 


Woonsocket ....... 


BF, 


Bolivar ( 
Bolivar(2)..... 


wa 


BYSRESE SE 


Covington( 2)t......! 
Dyersburgh (1)f...| 


SSL 


LY LEE EY 


Florence Station.. 
Grand Junction.... 


K ingston ( t) le 
Springs.. 


2: 


97 
Missionary Ridge*.|.... 


Straw verry Plains?.| 


SELL: 


oes 


Austin (2) *.....+++| 99 


“$3 Mossingford*...... 


( college Station..... 


= 
RESP LISS 


BEF 


BSS 
HANH 


Frede rickaburgh 
Gainesville 
Gallinast........ oe 


a 


» 


BSS 


Huntsviiief 


= 


Mountain rings..| 99 


Ss 


Stations. 


Texas—Cont’d. | ° 
Santa Maria.... 


Silver Fallsf..... ee 
+ +100 
Waco(2)t LOO 
Weatherfordt...... 
Utah. 
Beavert...... 
Blue Creek *....... | 98 
Fort Douglas ......| 97 
| Fort DuChesne ....| 99 
| Grouse Creek......|..... 
Kelton®........ 96 


105 
Mount Carmel*f...| 95 


Mount Pleasant......... 
noel 
2 
Ogden (2)*f........- 95 
romontory *..... 
| Saint George. 
Snowville .........| oF 
Vermont. | 
Brattleborough(1).! 
Brattleborough (2).| $3 | 
Burlington...... go 
| 83 


East Berkshire. 92 
Hartland...........| 88 


Jacksonville 88 

Lunenburgh *......) 90 

Manchester ........ 

Strafford ®.......... 

| 88 

Weathersfield C’tre) 89 
Virgima. 


Abingdon ...... ° 
Birdsnest*........| oF 


Christiansburgh f.. 


Dale Enterprise t .. 
Fall Creek _— go 


Fort Monroe.......| 92 
Fort Myer .........| 96 
Lexington f......../ 5 
Marion......... 


| Nottaway C. H..... 95 
Petersburgh f...... 94 


Richmond f.. 
-6 


Smithfield *. 


Staunton........ 96 
Summit....... 92 
Woodstock 
Wythe 85 
Yancy’s Mills......| 94 
‘ashington, 


Blakeley 
Chehalis ..........+| 95 
Doe Bay f.... ......| 76 
East Sound 
Fort Canby ...... ee 
Fort Simcoe *f..... | 97 
Fort Spokane..... 


Fort ‘ownsend . 


Tem vature. 
( Fahrenheit. 


Precip’n. 


Am 


BSR 


PEPE 


B 


onw 


. 


we 


ISR? 


vey 


24 


az: 
ae 


wn 


WS 


8 


S38 


‘Temperature. 
(Fahrenheit.) | ¢ 
= = 
| | 
Washington—Cont'd © © | @ 
Fort Walla Walla..100 | 52 | 73-8 | 0.06 
6: 43 | 53-6 | 0.48 
40 | 74-4 | 0-04 
| §0 | 62.9 | 0.15. 
Vancouver B’ks .... 99 | 39 | 63-6 
90 | 49 | 70.8 | 0.04 
Waterville.........) 96 41 68.8 | T. 
West Virginia. | 
Buckhannonf......'... 3-79 
Charlestonf........ | 8.87 
48 | 67-6 | 8.22 
Hintonf........ 3-49 
Kingwood *........ 92 50 | 63-6 |..... 
Mount 48 | 63-5 
lor | 52 | 68.6| 5.93 
Parkersburght.....|..... 5-84 
Pleasant Hill*..... QO | 42 | 65-1 sees 
Point Pleasant f 
Rowlesburgh(1)i..|... 5-44 
Tannery | 48 | 68-2 |..... 
Tyler Creek*t...... | 96 | 38 | 67-8 | 5-70 
Wisconsin. 
Butternut*?...... 44 | $5°6| 5-76 
550000 «-| 42 | 65-8 | 0.18 
sapere Falis.. 4605 
Embarrass*........| 86 | 50 | 64-0 | 7-05 
Fond du Lac .. .... 197 | 36 | 63-8 | 2-8 
| 64-57 4-55 
Grantsburgh ....... 84 | 38 | 60.6 7-51 
Greenw 89 | go | 61-8 | 3-88 
Honey Creek*......| 99 40 | 66.0 2-40 
820 | 41¢ | 64.0 | 3-46 
53 | 62-8 | 3-74 
Madison ...... 93 | 40 | 66-0 4-23 
Manitowoc ... | go | 65.2 | 2.23 
Neillsville*........| 94 | 34 | 60.2 |..... 
Oshkosh ft..... 04 | 44 | 65-6) 5-04 
9-88 
++| 94 36 | 62.2 10-91 
8 | 50 | 69.2 6.57 
| Summit Lake*t. diel go 40 | 60-4 | 7.30 
Waucousta ........| sieeve 34 | 
Wyoming. 
Camp Pilot Butte.. g 32 | 63-4 0-68 
Camp Sheridan ....! 36 | 60.6 | 1-977 
Fort Bridger.......! 2 34 | 62.1 0.44 
Fort D. A. Russell.' | | 65-0 2.44 
Fort | | 44 | 67-9 | 1.08 
Fort Washakie ....) 93 39 | 67.7 | 077 
Lusk........ cvoccee! OF 40 | 65.6 | 0.87 
ve 35 | 62-3 | 0.90 
ratoga® ..........| 90 47 | 62.5 | 1-53 
Columbia, | 
ew | §O | 64-2 | 2-53 
New Foundland. 
Saint John’s ....... | 80 44 | 68.1 | 3-29 
Mexico. | | 
Leon de ~ manera -| 83 55 | 68.7 | 5-36 
Mazatlan...........| 90 75 | 82.9 | 7-62 
Mexico .. «+| 76 51 | 62.9 | 2-59 
Pueblo BI 50 | 64.6 | 0.02 
| Zacatecas .......... 78 46 | 60.8 1.90 


moe received too late for general discussion of weather for aie 1890. 


Alabama. 
ysitm.....| 
OF 
Conway 92 
-37 | Lonoke 9 
-28 | Mount Nebo ....... | 88 
77 | Osceola 
OBONE | go 
‘ant Stuttgart t......... | 96 
-93 | California. 
85 | Santa Maria........ 929 
Color 
Como (near)....... 76 
Fort Collins (near)|..... 
Fruita 
18 | Laird 
it La Porte 


9 
Valley......| or 34 | 63-3 0-26 
4 
Hubbard ............96 | 41 | 63-3 


South Bvenst 
ut vanston.... 2- 
Kansas. 
Greenville ......... 93 64 80.4 | 2-09 
Hastings........... 104 2°36 
| Oakdale...... 10 -4 1-62 
Central Park, New | 
York City.......| 91 52 | 72-7 | 4-37 
Elmira t®........++| 92 52 5-75 
| Rondout.........../97 40 | 9-46 
Oregon. 
0-02 
Ashland (2)* | 95 41 | 69.2 | 0-79 
93 33 «62.8 0.07 
| Cascade 0. 39 
Corvallis ........ -+| 8 41 64-9 | 0-14 
Gardiner......... 72 49 | 60 0. 04 


ood River........ | 98 51 | 70. 


=—w 
50 | 
Tennessee. 64 
Andersonville 92 65 
“4 Arlingtont.......++| 93 69 
is? 
92 | 
85 38 
g2 61 
Brownsville........| 96 50 
Clarksville.........|95 | 54 | 76-0 49 | 73-7 
Clinton? 62 | 70-0 4 
Columbia ? . 3) 43 69-5 2 
Covington(1r)t.....) 90 | 61 44 | 74-6 
97 47 | 69-3) 
Dy« th(2)...-.| 99 | §2 36 $2 
| Fay @t...+++| 93 $7 52 
Hohenwald ......... 97 | 48 52 
Jacksborough .....| 87 
55 
I 
i 6 | 5-65 40 
| 3-20 44 | 
© | 4-33 45 | 61-4 
B | 63-9 
4 | 4-62 40d | 66.2 
| 5-03 36 | 62-5 
3 | 7-30 48 | 67.2 
2-76 49 | &.0 
2 | 4-03 46 | 65-9 
6 | 6.82 48 «66.8 
3 | 8-31 45 | 63-4 
2-91 
61 
I ols 40 
99 74-7 | 7-45 50 
3-16 go | 72-1 | 315 43 
2. 39 | 35 
\ 6 6 | 0.34 5 
4 | 6.63 45 
4-21 39 
: 43 
OF 
4 
45 
49 
54 
| 2. 32 45 
0-75 42 
4-02 
4-01 46 
o- 82 40 
1-65 
0.72 45 
0.69 40 
47 
2.05 46 
«| O- 17 | 50 
2.25 58 
2.44 44 
I. 30 47 
1.72 
2.65 
2-69 
1-95 | 
0. 10 
3 
1.00 
a ‘64 «83-2 | 2 
Graham f.... 67 84.8 3-98 
Grapevine *........\t0g | 7o | 86-7 1 1-62 
98 45 | 74-2/4 7-14 
Haskell 7o | 87-4) 1 5-27 
98 63 | 78.8) 0 0-49 
Houstont.......+++| 97 67 | 82.2/ § 2-43 
99 | 38 | 78-2)! 
95 68 | 82-2) 4 0.60 
soos! 74 | 81-8) 3 
LAMPASSas ........) 99 68 82.6 | 2 2-83 
Longview t........./100 6r | 83-4) « 2.23 
Luling ........+.+++ 102 68 85-2) 2 2.13 
| Menardville*....../ 95 69 | 7905/4 0-74 
Mesquite .......... 100 66 | 83-8) 4 0-25 
2.21 
New Ulm .......... 100 66 | 82.5 | 3-86) Florida. 
Orange? 92 62 | 79-2 | 6.29/ Pine 72 | 80-2) 851 
Panhandlef........| 98 75-6 | 0.92 Georgia. 
| 82-0 | 2.56 Ford * ..| 88 GO | 74-0 
Round Rock ....... 100 72 | 1. 16 idaho. 
San Antonio......../ 98 | 7o | 84.1 /..... 95 49 | 74-2) 018 
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Avaust, 1890. 


MONTHLY WEATHER REVIEW. 


Stations and dis- 
tricts. 


New England. 


Eastport ....- 
Green Mountain.. 
Portiand .....--- e 


Manchester ...--- 
Mt. Washington.. 
Mount Killington. 
Northfield.......- 
eee 

antucket . ...++- 
Holl ....- 


Vinegars Haven.. ..... 


Block Island ....- 
Narragansett Pier 
New Haven....-- ° 
New London ....- 
Mid. Atlantic States. 
Albany 
New York City... 
Harrisburg ....-- 
Philadel phia . 
Atlantic City .... 
Baltimore ......++ 
Washington City. 


Cape Henry 


Lynchburgh ....-- 
Norfolk ...... 
S. Atlantic States. 
Hatteras ....- 


Raleigh .....--+ ee 
Seuthport ....-- 
Wilmington...... 
Charleston 
Augusta..... 
Savannah 


Jacksonville ....- 
Florida Peninsula. 


Jupiter....-. 
Key West.....-++ 
Titusville......-- 
Eastern Gulf States. 


Atlanta....... 
Pensacola .... 


Mobile ..... 
Montgomery ....- 
Meridian ......--- 
Vicksburg......-- 
University ....+++ 
New Orleans ..... 
Port Eads ......-- 
WesternGulf States. 
Shreveport 
Fort Smith....... 
Little Rock ...... 
Corpus Christi... 
Galveston ....+.+++ 
Palestine.......+. 
San Antonio ....«. 
Rio Grande Valley. 
Brownsville.....- 
Rio Grande City.. 
Ohio Val. & Tenn. 
Chattanooga.....-. 
Knoxville 
Nashville .......- 


Lexington.......... 


Indianapolis...... 
Cincinnati ........ 


Columbus ........ 
Pittsburgh ....... 
Parkersburgh .... 
Lower Lake Region. 
OS 
Rochester ...... oe 
cc 
Cleveland ........ 


Alpena 
Escanaba 
Grand Haven. ... 
Manistee ......... 
Marquette........ 
Port Huron....... 
Sault de Ste.Marie 
Chicago .... 
Milwaukee ....... 
Green Bay........ 
Duluth 


Elevation above sea- 
level, feet. 
Mean actual. 
Mean reduced. 
Monthly range. 
rture from 
normal. 
Maximum. 
Mean maximum, 


Depa 


23 Monthly mean. 


= 


WON 


On ORS 


Temperature of air, in degrees Fahrenheit. 


> |> 

23.3, 
s ae 
| & 
$ ig 
= 
52, 55-1) 25) 4 
46 | 54-8 20/ 4 
49 | 58-9 23) 3 
46 | 56-9 30) § 
27 | 39:7 22) 3 
34 | 19) § 
P| 37 | 7 
50 61-7 25) 6 
55 62.7, 16) 3 
55 | 63-1, 13| 3 
55 | 63-1 22| § 
53 | 63-2 14) 5 
47 | 60.1 27 | 10 
47 | 61-6 26} 9 
St | 63-5 18) 4 
50 62.0 25 4 
| 65-7, 19) 4 
63-1 6 
51 | 66-0 22) § 
48 | 66.0 4 
51 | 66.6 23| 7 
49 | 25| 9 
61 68.2) 24 | 6 
47 | 64-1 28! 12 
58 | 67-9 21) 
57 | 65-8) 25 | 12 
65 71-7 12 6 
64 | 70-4 27| 6 
§2 | 65-6 24/ 11 
58 70.8 8 
69-5 20 9 
65 73-2 20 6 
57 | 67-9 26 10 
59 69.1 27 | 10 
63 | 79-7/ 21, 9 
64 | 72-1 a1 
69 | 74-4 8 
7o | 2 
79 73-5 23) 8 
67 72-0 22) 9g 
79; 741/17) 7 
59 | 66-7) 23) 4 
68 | 73-2, 21' § 
64 70-5 20; 6 
65 71-4 23) 10 
61 69-8 28 13 
58 67-5 32) 8 
65 | 6 
60 68.1) 26 10 
67 | 74-0 22) 8 
71 76.4, 16) 6 
65 | 70-2) 27 | 12 
60 67 31 9 
61 69-3 28) 3 
74 | 76.31 16!) 6 
70 | 77 5 
66 | 7I 26 | 10 
68 | 72-5 25 | 15 
72 | 74-4) 21) 14 
71 | 73-9, 29 | 21 


29 
54 | 66.5 28 | 
51 | 63-6) 23 | 
55 | 66-0 24 | 
46 | 61.5) 30 
51 | 63-7) 26) 
48 | 61 26 
45 | 62-2) 31 
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5,658 
10, 947 

— 0.76) 5,658 

3+ 597 
20, 580 
17, 163 
5» 827) 


— 0.66 10, 297 
0.12) 6, 544 
49753 
+ 4,393 


Table of miscellaneous meteorological data for August, 1890—Signal Service observations. 


Wind. 


g Maximum 
velocity. 
-| ¢ 
=f es 
== é 
is 
Q 
38 | se. 27 
w 74. 27 
nw. | se, 27 
nw. 24/ nW. 27 
nw. 96 | nw. | 27 
nw. 61 21 
21 
sw 27 27 
sw. | 34/| SW. | 27 
sw. 48 sw 27 
SW. | 45 | 27 
nw. 27/8 27 
SW. 34 SW. | 27 
se. | 30| se. | 5) 
nw | 27) 
w 36 | mw. | 27 
nw. | 41 | sw. | 21 
sw. | 36 SW. | 27 
26 | 22 
° 33 |W. | 22 
BWe 
27 | 22 
|go|se | 
20/8 7 
sw. | 36/n 1 
BW. 
sw. 16 8 3 
BW. 
sw. 30 nw. 22 
sw 25 8 4 
se 15 | sw. I 
22 sw. | 8 
se 25,8 | 28 
24 I 
23 


24 Ww. 8 

39 «8. 20 

@ 

29 2 
se. sw 
36 8 26 
se. 24 20 
BO. ee 
36 nw 10 
se. | 48 8. 27 


ne 24 Sw. | 
sw. | 48 sw. | 20 
SW. | 34 Sw. | 20 
20 nw. | 4 

sw. | nw I 
3 w 17 

| 21 

8. | 24 |W. 17 
nw. | 36 | sw. | 27 
se. | 5 
nw. | 28 | sw. | 2! 
Ww. | 30 4 
nw. | 27 8 21) 
se. | 40  W. | 21 
nw. | nw. | 4 
nw. | 36 nw 4 
w. 36 | se 
32 «SW. | 3 

nw. 32, W. | 

| 

nw. | 48 sw 2 
45 3 

se. | 20 nw. | 9 
ne. | 45/8. | 8 
sw. | 32 aw. | 26 
se ain | 2 
nw. | 244/ nw. 8 


Cloudless days. 

Partly cloudy days. 

Cloudy days. 

Days with rainfall. 
Average cloudi- 
ness, tenths. 


8a. m. 
8 p. m. 


& N 
ve 


a 


= 


~ 


Mor 


no 


ON SSI nw 


OOO 


> 


O 


Precipitat’n data since 

opening of station. 
|e a 
. 

33\ = 

ec 

= = 
H 
EO! 
| 


4 | 6.98 1890) 1. 59/1889 
20 |10-65)1872 0. 39/188. 
4 |11.05 0.57 15 
13 1887, 0.65 1881 
4 | 1.02/1888 
10 | 6.411884 1. 32/1888 
| 6.901885 0.82 1882 
18 (12-99 1874 0. 26,1882 
20 |16.441874 0. 48)1876 
17 | 7-58 1885 0.531876 
20 |10-42 1875 1-13 1886 
3 | 6-28 1888) 3. 58/1889 
20 \II-49 1573, 0.661877 
17 |14-57 1882) 1.23/1874 
20 | 9-49 1873) 0.641877 
20 |12-93 1875, 1.01 1884 
17 |16.82 1887) 2.301881 
20 |10-03'1873 30/1881 
20 |10- 37 1875 1.741881 
12 |10.57 1880) 1.15 1881 
16 |16. 30 1880, 1.06) 1881 
16 |12-39 2.21 1888 
4 |10.50 1887, 4.05 1888 
15 |12-53 1857 2. 58 1883 
20 |II-37 1879 4.041874 
20 |19-15 1585 1.91 1875 
4 | 5-30 1889) 3-93/1590 
20 | 8.681889) 2. 16/1883 
20 |18.13 1871 1.891887 
Ig 10-23 1881 2.85 1878 


4 (14-16 1881 66 1889 
19 | 6-17/.875, 0. 19 1874 
g |10.89 1890 1. 32 1883 
12 {11-13 1888 1.18 1887 
4 00 1889 1.811890 
20 |14- 461888) 1.09 1883 
9 | 5+32 1882 301883 
12 | 8.67 1880 0. 56/1877 
15 [16.58 1880 0.88 1884 
14 |11-75 1879, 0.00 1884 
12 | 6.63 1882) 2. 54/1884 
20 | 7-89/1874) 1.77, 1881 
20 |10-44 1888 o. 54/1872 
20 | 7-03 1888) 1.02 1885 
6 | 8-70 1888) 0.62 1875 
Ig |10-53 1888 o. 15 1851 
20 | 6.70 1886) o. 46/1884 
20 |I11-72'1879 0. 26/1889 
13 | 6-95 1880 0. 70/1884 
20 | 7+ 20/1888) 0. 88/1881 
3 6-71 1888 I-54 1889 
20 |10-63/1885, 0. os 1876 
20 | 1871 0. 29/1874 
19 | 0. 36/1876 
18 | 7-97 1885 0. 98/1876 
20 | 8-30 1871, 0. 17/1881 
14 | 8-02)1882) 0.96)1881 
20 | 5-85 1877) 0. 88/1881 
20 7-29 1877) 0. 19/1889 

18 | 7-99 1877) 0. 65,1878 
20 |12.061875) 1.17 1883 
20 | 8.03 1880) o. 46 1883 
4 | 3-02 1890) 0.79 1889 
3 | 4-62 1888) 1. 30 1889 
20 | 1.171877 
17 | 7-36, 1882) 0. 14 1889 
3 | 4-11, 1890 3.07/1889 
20 |11.28 1BR5| 0. 39 1889 
20 | 7-39 1885, 0. 38 1883 
4 | 4-61, 1890) 1.36 | 
20 | 7.87 1889 0. 52 187 


ge 
223 
4—0.1 
29-90 29.961.01 4+ 0-4 67-8 55-4 85-8 6 8 17 8 18 | 5-85 1877 0. 49/1883 
I, 541, 28-37 29-990-85) 60-2)...... 65 82-2 7, 10 14 112. 
99) 29-88 29-98 0.68) 65.g— 1-1 72 59- 482.8 9 15) 7 15 9 20 | 7-90/1877, 36/1883 
247 29-74 30-000.80 66.6)...... 76 56-8 75-2 10 14 7 135 8) 4 | 6- 33/1887) 1-72)1889 
6, 23-88) 30-00'0.73) 44.8)...... 49 40-287-61 3 12 16 173- © |15-39 1890 2.201876 
4,050 26.09)..++++ 0-62) 73 | 57 46. 287-2 4 14 13 182 
872) 29-08) 30-000.63 62.4)......| 88 | 72 55-7 79-8 1, 17, 13, 146. 
125, 29-88 30.010.73) 68.9 — 1.1, 89 | 76 59- 275-6 Ky 7, 16 126. 
14) 30.02) 30-030.58) 67-7\......| 80 | 72 62.5 35-4 6, 369 13 10/6. 
22). 54) 78 | 72 64-287-3 9,445 10 18 
| 85 | 77 13 12 Slo 
30-00 30.030-66) 67.9— 0.1) 79 | 72 63-0 86.6 15,10, 073 10| 13 
22 68-84 0.8 87 77 10 18 B). 
107| 29-90 30.010.69 69-I+ 0.1 85 | 76 62.4 81-6 -99 4,798 11 106. 3'5-9 
47 29-95 30-000.68 0.6, 83° 75 61-879-6 -84) 4,928 4 21 117-016-5 
73.3— 0.9 14 
85\ 29-92) 30-01 0-74 70-6— 0.4) 91 | 79 58-7 73-2 +10 5,725 319 14,7-95-5 
185) 29.83) 30-030-67) 72-3-4 0.3, 89 78 62.276-8 -72| 7, 288 17 12)6- 116.4 
377| 29-65, 30-050-51| 71-2)......, 88 | 79 60.6 72-6 4, 783 10 13 15 5+1/5-4 
29-93, 30-05-58 73-6— 0.4) 62.9 76-0 414 13/}6.36-5 
53) 29-99! 30-04 0-55, 71-O— 1.0) 99 75 65-7 84-0 14, 12 11 
76| 29-95, 30-040-50| 74-1— 0.9 95 | 63-3)72-4 9 15 15)4+3)5-0 
112) 29-94) 30-0610.48| 73-6— 1.4 95 82 63-7 78-0 8 15 17|\4-55-0 
0.6 94 | 82 9 14 
685 29.35 30-07-44 74-0— 2.0 93 83 62-3 73-0 16 13,5+2)6.0 
43. 30-04 30.080. 47 93 | 82 66.681-9 10, 15 17 4-8,6.0 
808 29.27) 30-100-47, 75-3— 1-7) 92 | 84 64-8 78.2 I5 12 
II) 30-08 30.100.54 76-0— 1.0 84 | 80 70.083-8 17, 10 14|3-6)3-5 
78-64 1.6 98 | 86 1 23 
30-090-42 92 | 83 65-779-6 3933 13 
30.090.46 76-4— 2.6 89 83 68.681.4 34) 4,573 6 15 17 4-814-4 
04 30.090-39 79-3— 1.2 93 | 86 72-082-1 46 5,006 11 14 10 3-23-8 
92) 30.11 0.40 79-3— 1.7 96 | 89 67-8 75-6 46 1,998 1 16 
OI) 30-100.37  73-O— 2.4) 94 | 86 69-4798 +91) 3,927 12, 16 123-5 4-1 
43 30.04 30.100.37 80-4— 1.6 94 | 88 70.6 -68) 4, 246 12 15 14\2-6/4.1 
28) 30.05 30.080-29 go 86 74-681. 7| 18 16,5-114-3| 3 | 8701890 4.44 1888 
22 30.04 30-060.24 31-8— 3.2 89 86 73-475 5— 2.61 5,500 g) 16 13/0-43-4, 20 | 9-40 1889 2.00 1888 
36, 30.05 30.090-30 80-6.,,...) 93 39 72.883 7 35120 6 15 19/2+ 
44 30-05, 30-09 0-32 94 56 74-284 6,860) se. | 32/ ne. 12, 12 17\3-4,2-4 4 | 4-40/1888 2.47 1887 
79-1— 1.4 0— 1.04 
eee 1,139 28-92 30-100-36 75-2— 1-8 90 33 64.8 76. 0-44 4,486 9 13 16\4-314-9 12 | 7-51 1887 2.06 1884 
coe 59 30.00) 30-060.26 80-0— 1.0 92 | 86 71-977 5-66 5,960 13, 14 13.3°33-7 [15-52 1881) 2.07 1884 
| 90 95 13) 12 3 | 5341890 3-73)1589 
35 30-04 30.080-24 79-6— 1.4) 91 | 87 72-454 1.86 5, 100 4) 24 12/5-3. 5-6 20 1.261884 
217, 29.85 30.080.29) 79-4— 1.6 92 S89 66.671 3+ 1-29 3,397 6 16 16\4-1/6.2, 18 | 7-67/1878) 1.07\1877 
358 29-70, 30-08 0-25) 92 | 57 68-379 12 14 
222 29.81 30-04 0-46) 80-0— 1.0 93 | 88 69-773 I+ 2.26, 3,648 13 104°54-9 Ig 1888) 0. 06/1874 
93 | ee 5 21 4 | 7°74 1888) 1.261887 
54 30.00) 36-060-29) 30-6— 1.4) 87 2— 1.84 4,658 7, 16 12\3-4\4-5, 20 |22-74 1888) 0. 87 1884 
30:05) go | 86 73°47 156 17 19 2}6.7 
} 80.6 8+ 0.58 
249 29-77) 30-020-31 80.6— 2 2— 1-43 3,759 38 | sw. | 2) g 13 5- 
492, 29.53, 30.03.0-33) 2 6) 8.20 3,454) 24 | nw. | 14/16 7 13/4- 6/3. 
399 29-72) 30-04,0-35, 73-0— 0.92) 3,408, ne. | 24! sw. | 9) 95°35: 
20 29.99) 30-010. 32 51 290) BC. 25 se. 25. o 23 63-34. 
44| 29-99) 30-03,0- 34, 52 0.06, 6,051 Se. | 28 me. | 20 13 14 134-04. 
29.50) 30.030-33, 5! 5— 0.39 3,469 8. 19 ne. 17, 22 34-95- 
781| 29-22) 30.02,0-30) 53 2.05 4,994 8€. 29 8@. 2) 12) 17 
84 2.84 
57 29-94 30-000. 32) 53 I— 2.69 4,597 24 8. 2 
230 29.76) 30-00/0-37, & 7° 4— 2.98 6,411, 8@. 26 se. 20 
+ 1.44 
783, 29.29) 30-10/0-32, 75 56 | 6 SW. | 24 Sw, | 21 a 
29-09 30-12,0-34, 73 53 sw. 22 sw. 2! 
349 29-70 30. 06,0- 35 77 sw. oO sw. I 
553) 29-51) 30-0935) 75 
.... 28.98|...... 0-40) 71 
766) 29.26) 30.060-50, 7I+I\— 1 
| 628 29.42) 30-09 0-56, 72-0— 2 
837) 29.18, 30.05,0-58) 70-2)\— 1 
847) 29.16) 30.05)0-55, 1 
6 40) 20.08/0- 51 0-O,... 
ba 
6y0 29.28 30.01 0-46) 65-3 — 2 55-972 
335, 29-64 30-00|0-54) 1 2 50+ 4/72 
622) 29.36) 30.02/0-48, 66-8\— 1 56-07 
714 29-27) 30.030-49, 2 3 57-572 
751| 29-27) 30.050-55, 67-O— 1 57-771 
Sandusky ........ 629 29.39) 30.05/0-56| 68-6— 2 7 56-8168 
Toledo ........+05 674 29.35, 30-080. 56 2 8 54-868 
Detroit.........+. 662 29. 10. 06 0- 54 3 6 55-371 
609 29-37 30.02,0-61) 00-9-— 2 5 53-8177 
621) 29.38 30.040-59 63-8 — 2 54-072 12) 15 
883, 29-14 30.07/0-55| 65-4)...- 5 52-6166. 12 j 
29.38 30.040-60, 62-6)......, 3 53-873: $9004 15, 1! 
735, 29-22) 30.01:0.66, 60-2,— 1.8 84 7 51-6 — 0-95 7,150 7, 15 
639) 29-39 30-07/0.53 64-6\— 2-4) 93 54-9 73- soccer] 13, 9 
642) 29-33 30.010-64, 58-6 ......| 82 51-280. 6 
824 29.19 30.050-52, 67-6— 2.4 96 7 57-473- 12) 10 
699 29-31, 30-050.58 65-7— 2-3 96 2 55-271. 13 
616 29.39 30-050.63 54-975. g 81 
672) 29.27 30.000.61 60.7— 3-3 36 4 51-775. 9 
- 
| | 
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Table of miscellaneous meteorological data for August. 1890—Signal Service observations—Continued. 


ie | Pres s is Se Precipitat'n data since 
3 ia ‘Temperature of air, in degrees Fahrenheit. ° | Wind. Bg opening 
>> Bm ih ae Zoic. Maximum 7 | = 
Extreme Northwest. 65.0— 1.6 1.74— 0.72 
Moorhead ........ 29-970-72) 62.7— 2.3) 93 75-4. 36 50.0 42 | 7 53°474-6 3-69-+ 0-55 7,917 n- 40/8 11 13 6 12 114 1884 0.92 
Saint Vincent ... 60-I— 2.9 92 72-8 30 47-4 45| 10 48-070.8 2.40— 0.14 6,589 Se. | 35 nW | 2 If 10 10 104-44. 1884 0-41 
Bismarck ....... 29-900.72) 66.8— 0.2 103 81-9 SI-7 45/18 | 54-569-8 0-69— 1.84 7,997 | 46) 72% 4 «5332-4 + 55 1876 
Fort Buford ...... 29-93.0-63, 66.2— 1.8 98 | 81.2) 36 5I-I 43 14 | 42-549.9 0-22— 1.24 7,074 NW. | 46 a 1 It 16) 4 44-94-3 12 | 3-91 1887 0.16 
Upper Miss. Valley. | 0. 
Saint Paal 831| 29-12 30-010-65 65.0— 5-0 75-0, 43) 33| 5 5§8-270-.2 2.20— 1-45 4,971 mw. | 7 12 8 124-0 5-3 = 8.74 1875 1.23) 1883 
La Crosse .......- 730| 29-28, 30.06,0.52) 66.2— 3.8) 96 76-6 43) 55:9 31 | 3) 54-070-4 3-47— 0-10| 3,184 8 40) 3,12 10 123.53-8 5-97 1876 1.31)1879 
Davenport........ 613, 29-40 29.040.50| 70.2— 1-8 97 | 80.4 60-1 34| 55-263.8 1-66— 2.40 4,109 26 3134 4 - 1885 0.51 173 
Des Moines ...... B69) 29-13) 30-040.48 69-.6— 3-4 97 | 80.5 58-7 31 8 | 55-667-7 3-35 013 4,958 se 32 | sw. 220 § 143-3 4.5 1880 
Dubuque .......+. O51) 29-35) 30-050.50) 68.8 — 2.2) 99 | 78.8) 48 58-8 31 | 6 | 61.279.2 6-00-+ 2-33 2,977 21. nw. 3 10 12) 9 134-33-7 +02 1885 
Keokuk .......+++ 613, 29-41) 30-050.47, 71.2— 2.8 98 81-5 49) 60.9 34| 6 56-264.0 1-77— 1-44 3545 MW. 24/ Se. | 23 14 6) 113-7 3-5 5-98 1885 $4 1873 
359, 29-09) 30-070.43, 75-O-— 2.0 | 83-3) 56 | 66.8 23) 7 65-076.8) 5. 2-49 4,049 32) Ww. 1 15 7-95 1879 1889 
Springfield, Til....| 644) 29-37) 30-050.49| 71-0— 3.0 97 81.2 48 | 60-7 32| 7. 58-368.2| I.03— 1-78) 4,934 244, nw. | gt i 9 64-34-7 4- 21885, 0-7 
Saint Louis....... 571 29-43 30.090. 52 97 | 83-0 (6664 23 | 7 §9-063.6 6,531 sw 33 | SW. 9 12 9 10 4-34-4 66/1888 0.07 1873 
Missouri Valley. | — a- | | 
Colambin. O35) 72.3 99 | 86-2) 47 58-4 38 | 19 65+ 1173-4, 5-47 39436 22/8 25 16 8, 9 2/5 47 1890 0 
Kansas City...... 963) 29-02 30.0210.39) 73.7 97 | 83-3) 56) 26 | 8169-9 6.60). 4510 se 30/8 25 12 3 145-14-5 3 1888 4 
Springfield, Mo...| 1,350) 28-64) 30-030.37) 73.6)...... 94 | 82-6 64-6 24/| 8 | 64-6)R0.6 8.21.......| 5,182 se 36 | sw. | 25 71 13 4-73-5 21 1890 2 
Leavenworth..... 842) 29-15) 30-02.0.43 74.2— 1.8) 98 55 64-0 30| 62-974.4 5-85-+ 2-37 3,957 288 3 7 9 IS 135-%5-1 32 1888) 0-1 
Omaha I, 113) 28.88) 30.050.47/ 71.0— 3.0 99 48} 60-9 32) 8 §7-067-8, 1.02 2-53 5,081 28 | se. 3 2 - 1113-415 5 
. 72+ Gi TOO | 85-3) 45 | IS IE 13) 7 38 
Valentine ........ 2,013 27-32 29-970.55 69.3 98 | 82-2) 56-4 10 53.6164.8 2.04— 0-36 7,235 8 58 | n. 12 19 2-94 1887 
Sioux City........| 1,158, 28.80) 30.0119. 58) 69.0...... 93 | 80-5 43) 57-4 34/| 54-6166.0 3.64 ....... 5,947 8 36 | se. 3, 10) 12.4-2.4.2 I 
Port Sully........ 1,600 28.28 29-940.66) 71.8 ...... 102 | 43 58-0 40 | 10 50-5 53-8 0.61— 1.46) 7,917 se 56 mw. | 7 10 15) 4 4-50 1885 
Huron..... 1,307, 25-59) 29-97 0.75 68.0— 1.0 102 | 83-2) 35 52:7: 45| 8 49-958-7| 0.73— 3-03 8,342 n 42 nw. 7, 14 13, 4 5 3! 
Yankton 1,232 28.69 29-97 0.68 99 81-2) 41 58.0 | 6 54-263-9 6,679 se. 38 | Sw. 7°13 14 4) 93-53-58 21/1885 0.44: 
Northern Slope. 1.2— 0. a= | 
Ft. Assinniboine.. 2,690) 27-18) 29-9610.55, 64.8— 1.2, 94 40 43| 8 41-4 51.6, 1.26— 0-53 7,751 DW. 43/W- | 7 9 94-113-7 2.61 1884 
Fort Custer ...... 3,040) 26.83) 29-91\0.60) 68.6/— 1.4) 96 39) 5§2-8 44/ 11 42-644-6 0.31 — 1.89 5,309 Se 33 | n. 22, 16 10) 3344-3 2-55) 1880 0. 
Helena. .........++ 4,059 25-90 66.8-++ 0.8 91 79-4 45 54-3 37 | 10 30-034-2 0.23— 0-65 5,083 SW. | 42/ SW. | 14 43°54-9 
Rapid City ..... 3280) 26.05) 29-9110.55, 69.6)...... Tor | 82.3 57-0 46 | 8 | 45-448.6) 1.83)....... 6, 579 60 | sw. | 18) 7 104-5\5-4 4-761 
Cheyenne .......- ©, 105, 24-13) 29-95\0.32) 64.2— 1-8 89 77-5) 39) 508 40-250.6 1-64 6,693 37 | Sw. 2,12 12) 7 143+914-9 3-18 1890 
Fort MeKinney?. 5,000 25.02 29-86\0.40 67.6)...... 92 79-0| 56-2) 8 44-2\44.2) 0.88....... 6,913, * 40 | nw. 15 14 2 3 | 3-51) 1888 0.14 
Fort Washakie...| 5, 580) 24.54 29-98)0.40| 63.8)...... 91 | 70-5) 39) 47) 3) 4,095 SW 36 | 16 18 10 3 324-3 1879 
North Platte ..... 2,841 27-12) 30-010. 54 gt 100 | 45/13) 54-062.2 2— 6,915 se. 40 a. 6 21) 4 104-64.2 5-05 1877 0- 
Middle Slope. ad | 
Solor sce © | 4.991890 0-91 1874 
Colorado Springs. 67-2. 96 | 81-7) 38/11 45-1'56.9 4 et 2.42 lee Io 15) 6 9 
281 24.86) 29-9710.35) 69-0— 1.0 95 81-8 48 | 56-2 41 | 43-2/\49-6| 1.894 0.28 4,601 ne. | 35 | mw. | 25) 9g 12 19 | 2.68) 1887 
Pueblo ...... 49753 25-31 29-95 0-47) 72-0...... 100 | 48 56-8 44) 10 46.449-5) | 4,787 nw. | Ww 12 13 73°: 5-2 I. 9} 1890 1885, 
Concordia ........ 1,410, 25.57) 73.8)...... | 85-6) 49 62-0 40/ 61-270.8) 2-33-- 0-74 5,146 Se. | 36) me. | 25, 13,17) 1 14/3" 6 4-97 
Dodge City ....... 2,523) 27-42) 29-95\0.46 76-4-++- 0.4 102 54) 63-4 36/12 59-064-4) 3-45-++ 0-29 8,032) 8 40 | n 3 3 5- 
Wichita .......... I, 306, 25.57) 29-970.38) 77-2)...... to2 88-5 66-0 7 | 62-4/69-0 2.60....... 5,229 se 27 | nw. | 25) 13 12 9594.0 379 
Fort Elliott...... 2,690) 27-30 29-990.44 76-4-+ 0.4 100 | 8-1, 55 | 63-7, 9 | 58-5/61.4) 2-89— 0.73 7,502 8 36 | 8. 114 9) 11 | 6. 56/1883 0. 49 1881 
Southern Slope. | 2.562— 0.67 | 
Fort Sill t.... .... I, 200) 28.76) 29. 98\0. 38 0-2) 103 | 93-4) 61 69-1 32| 10| 65-6)67-4) 3-00-— 0.12 6,651 8 | 34 | 26) 4 14 3 8 9-731 1888 
Abilene. .........- 1,748) 28.22) 30.000. 38, 80.8-+- 0.8 98 | 90.0 66) 71-6) 24 2 65- 366-5 2-11 0.55 6,911 8 | 32 | se. | 22) 1 104-0%4.0 I 
Fort Stanton ..... 6, 24-09 29-9210. 32 85 77-6 55-0 32 49-4 59-8 He 2,945 8€. | SW 7, 113-76.4 7 | 6.98 1884 
Southern Plateau. — 9. . | | 
El Paso .... 3:795| 26-22) 29.900.30 78.8 — 2.2) 97 | 90.6, 60 29 56-053-7 3-25 45 359 | 45 | 23) 4 2 3 
Santa Fé..... 79026, 23-42) 30-030.31 67-2-- 0.2) 88 78-9 47) 55-5 30/14 43-649-1) 1-35) 4,054 Se. | 25 | ne. | 14) 133-3 5-4 7 
Fort Apache...... OBO) 1-5 90 82-4 55 32 | 15 0.21. BW. 5 14 “3! 
Port 72-0— 5.0 90 | §5 62-6 23 | 14 4-20 - 15 4 4 st 5:5) page 
Fort Grant ....... 4,860 25-27) 30.000.21, 72.6— 3.4) 90 83-2) 54 62-1 10| 59-370-6) 4-54-+ 0-94 3,476 Ww. 30 | se 4 7, 175°1)3-7 + 20, 1887 ©. 24/1888 
Fort Thomas..... FIG 0.2) TOT | 93-8) 62) 30 IT 4-11 16 10 1 1890 
Whipple Barracks 5, 0-21) 69.0— 2.0 88 | 33 | 16) 54-953-8 4-02 1.03 3,419 34 | se 5 ~ 7-1 15 34/1876 
1.8 1or-5 68 | 76-8 33) 17 64-4/51-0) 0.83-+ 0.38) 5,028 8 42 4, 15 4 3 | 2 3 18 
Keeler ........+. 91-55 68-7 29/ 47-034-6 5 bo 4,019 42 se 20, 9} 2) 1.71, 1890 0- 
Middle Plateau. -80— 
Winnemucea..... 8s. 42 52-0 44 14 27-628.8) 0.24-+ 0.15 6,790 | 29 7 3-4 
Fort Vu Chesne.. 87-7, 43) 51-3 41-5 48-2) 0.67)....... 3,999 Biw 30 9 531889 
Salt Lake City.... : 84-7, 50 | 44 | 10) 46-542-4 0-79— 0-03 3,279 NW. | 56 W 30 23 5 3 5 2.1 79 
Taylor's Ranch a..|......|...+- 88.2) 42 | 47 | 24 9 93 188 $1890 
Montrose......... 83-7, 44) 54-9 41 | 10/| 35-4 36-2 4,005 8 30 | nw. 3} 4 4 13 3. 3 1885) 0. 35 1889 
Northern Plateau. — 

Baker City ....... 83-0 36 | 47 24 39-2:45-6) 0.12....... 45457, NW. | 24 | nw. | 30 23 5 3 5 7. 
Spokane Falls.... 83-1, 54-1 39 38-642-0 0.38— 0.05 2, 8 24 8 9 pal 
alla Walla...... 87-9 49 37 | 18 | 43-037-4 4,483 8 28 8 | 14 7} 0.71|1887 0.001 

N. Pae.Coast Region 

Fort Canby ....... 63-7 se 3) 55-4920 1.89) 5,844 42) 8. | 13 I 1889 
Olym in 73.8 46 49-5 54-378-4| 0.39— 0.28 2,311 nW 3, 15) 13) 3, 3/6-01.7 | 
+4 | | 18) 10 25-21.9) 19 2.111881) 0.00 1885 
Roseburgh ....... 81.9) 48) 53- 50. 2 20 8 3 3)3-01-7) 14 | 1.47 1879 0.00 1882 
Mid. Pac. Coast Reg. 

Eureka ....+5 «++. 60-1) 45 18 | 0.02......- 3,969 DW. | 25 | n. 22) 5 12 24-82.7 4 | 0.131889 T. 1888 
Red Bluff ..... eee 04-9 54 64-5 38/18 5§2.041-4) 0.00— 0.03 3,785 | 22 | Nw. | 24) 28 3° 00-90.7, 14 1879 0. 00 
Sacramento. ..... 87-4 58-2) 37 20| §5.461.3 0.00 4,688 8. | 24 | SW. | 29 a 
San Francisco .... 63.40 50) 54-3 8 | 53-082-6 0.00— 0.01 7,952) W- | w. | 17) 12 7 3-3 4 
Point Reyes Light .. 61.2, 49-91 5 nw. TO] 2) 19, | -24 

S. Pac. Coast Region. -02— 0. am 

Fresno ......... 328) 29-52 05 56 | 63-9) 40 | 24 | 47-7)38-4) T. 5,019 nw. 22 | nw. fi 
Los Angeles......| 330, 29-58) 29.93/0-26, 72.8-+- 0.8 3-7, 62.0 34 13 | 58.372-6| 0.03-+ 0-01 2,597, W- w. I “5 | ~~ 
San Diego ..... 93 29-85 29-950.24 69.8 —. 0.2 75-41 58 | 64-3 22 61.4:76-3, T. 0.18 3440, w. | 33 | nw. 16) 14) 7| 10) "43-5, 9 | 0.00 


Nore.—Th dat at sta tions havi no dey tu res are not used in com ting the district averages. ‘Letters of the alphabet denote number of days missing from the record. 
°Two or mere directions, auton, oF me Precipitation is measured of the Boston Water Works. ¢ Received too late to be considered in departures, etc. § Not received. 
Corrections: Mount Washington, N. H., July, 1890, total movement of wind should be 16,270/f, instead of 15,8009; Sault de Ste, Marie, Mich., July, 1890, total movement of 


wind should be 5,067, instead of 5,057. 
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NOTES. 

The Roman letters show number and order of aveas of low pressure. The 
figures above the lines show the days of the month, those below (1 and) 
indicate, respectively, the 8 a. m. and 8 p. m., 75th meridian time, observa- 
tions. 


The dotted shading 


The ruled shading (—————— - indicates the position in which field-iee or 
icebergs were observed: — 
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Chart I. Tracks of Areas of Low Pressure. August, 1890. 
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